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(57) ABSTRACT

Computationally implemented methods and systems include
detecting presence of one or more electronic devices near a
wearable computing device, the wearable computing device
being a computing device designed to be worn by a user;
determining which of the one or more electronic devices that
are detected as being near the wearable computing device are
at least designed to provide one or more specific functional-
ities that are being sought by the wearable computing device;
and acquiring, by the wearable computing device based at
least, in part, on said detecting and said determining, one or
more specific functionalities that are available through at least
one electronic device that was detected as being near the
wearable computing device and that was determined to pro-
vide the one or more specific functionalities. In addition to the
foregoing, other aspects are described in the claims, draw-
ings, and text.

42 Claims, 32 Drawing Sheets

[compuung device designad fo be worn by a tser

604 Determining which of the one or mare electronic devices that are detected ss being

602 Detecting proscnce of on or nore clectronic devices near a wearable compiing
evios that are within 8 spatial pod of e sicarable . computing device, the spatial pod of
the wearable computing device being & spatial volure that inctudes the wearable
computing device and being defined by ao enveloping bound cre low-power
wircloss sigoals generated by the wearable computing device being discerafble over
hackground noise within the enveloping boundary und nor discecaible wver background
noise outside the enveloping boundary, ihe wearable computing deviee being o

S

l

withi the spatial pod of the wearable computing device are al least dosigned to provide
onc or mote specitic fancrionalities that arc being sought by the wearabie computing

device

606 Acquiring, by the wearable computing deviee bascd al keast, in part, on said delecting
and said determining, one or 1wore specific fanctionalities that are availabie Uwough at
feast one electronic device that was detected within the spatial pod of the ble
computing device and that was deterniined to provide the one ur more specific

functionalities



US 9,173,053 B2

Page 2
(51) Int.ClL 2015/0031293 Al 1/2015 Holman et al.
HO4B 1/3827 (2015.01) 2015/0031294 Al 1/2015 Holman et al.
w726 (Gooo0n nisosiies AL L3015 ool
HO4M 1/725 (2006.01) 2015/0031297 Al 1/2015 Holman et al.
2015/0031298 Al 1/2015 Holman et al.
(56) References Cited 2015/0031299 Al 1/2015 Holman et al.
2015/0031300 Al 1/2015 Holman et al.
U.S. PATENT DOCUMENTS 2015/0031301 Al 1/2015 Holman et al.
6,995,723 Bl 2/2006 Adams OTHER PUBLICATIONS
7,500,747 B2* 3/2009 Howell etal. ................. 351/158
7,715,873 Bl* 5/2010 Biereetal. ...ccoovvenne.n. 455/557 Brown, Michael, “Meet 60GHz Wi-Fi, the insanely fast future of
7,929914 B2 4/2011 Tegreene wireless networking,” PC World, Mar. 6, 2013, 4 pages, http://www.
8,184,983 B1* 5/2012 Hoetal. ... 398/130 peworld.com/article/203004 1/meet-60ghz-wi-fi-the-insanely-fast-
8,340,658 B2  12/2012 Tsui et al. future-of-wireless-networking html.
8,430,310 Bl 4/2013 Ho et al. E « . .
8442542 B2 52013 Brischois ef al. xperton Group, “Bluetooth to Decide on 60GHZ Standard this
8:489:546 B2 7/2013 Rappaport Month,” Experton Group, Apr. 19, 2010, 1 page, http://www.
8.493.353 B2 7/2013 Blanchflower et al. experton-group.com/nc/home/itnews/itnewsarticle/article/
8:493:849 B2 7/2013 Fuste Vilella et al. bluetooth-to-decide-on-60ghz-standard-this-month html.
2002/0142734 Al 10/2002 Wickstead mmWAVES, “60GHz Wireless Technology Overview,” 2013, 4
2009/0069045 Al 3/2009 Cheng pages, http://www.mmwaves.com/products.cfm/product/20-194-0.
2012/0194399 Al 8/2012 Bily et al. htm, accessed Jul. 25, 2013.
2012/0195464 Al 8/2012 Ahn Stevens et al., “White Paper: The Benefits of 60 GHz Unlicensed
2012/0250615 Al 10/2012 Gupta et al. Wireless Communications,” Dec. 2011, 10 pages, Subl0 Systems
2013/0044130 Al*  2/2013 Geisner etal. ........c..... 345/633 Limited, http://www.subl0systems.com/wp-content/uploads/2011/
2013/0080616 Al 3/2013 Tsui et al. 03/White-Paner-Benefits-of-60GHz ndf
2013/0165138 Al 6/2013 Bahl et al. YVarte-raper-Benctits-o ~pat .
University of California, Berkely, “60 GHz Short-Range Wireless
2014/0241540 A1* 8/2014 Hodgesetal. ....ccooccooo.... 381/74 ty ol Cal » Derkey, &
2015/0031286 Al 1/2015 Holman et al. Communication,” Connectivity Lab, Feb. 2008, 1 page, http://con-
2015/0031290 Al 1/2015 Holman et al. nectivitylab.eecs.berkeley.edu/brochures/60ghz.pdf.
2015/0031291 Al* 1/2015 Holmanetal. .............. 455/41.2
2015/0031292 Al 1/2015 Holman et al. * cited by examiner



US 9,173,053 B2

Sheet 1 of 32

Oct. 27, 2015

U.S. Patent

o
e
-~

sa1nag Bunndwioy «
ojqeredp\ T T 5o1aeq Bugndwo O
. — o Asepuno
< alqeseapn BLT ©° W Bul o|~m>%m
N h s 4%
aoiaaq Bugndwo)
ajqeream 0T
821A8(] a0IAR(
Bupjury Bumury
[eusaIxg [eweIxg
Qa mﬂ

pod feseds 0%




U.S. Patent Oct. 27, 2015 Sheet 2 of 32 US 9,173,053 B2

206
Electronics
Housing

208a Right
Temple Piece

204
Camer

12 Computing
202 Glasses
through

Display FIG. 2A



U.S. Patent Oct. 27, 2015 Sheet 3 of 32 US 9,173,053 B2

212 wristband

210 Display

14 Computin
Watch g

FIG. 2B

22

16 Computing
Bracelet

FIG. 2C



US 9,173,053 B2

Sheet 4 of 32

Oct. 27, 2015

U.S. Patent

g€ old
900€ INS

g aunf anj

Nd
€G-v¢-Cl

Sd9
f

Ve Old

BO0E IND

yoE

Q90¢€ /

g aunpr an|

Nd
£G:vTT

ezoe




US 9,173,053 B2

Sheet 5 of 32

Oct. 27, 2015

U.S. Patent

aeold
POOE INO

J€0ld
900€ INO

g aunpr anj
Nd
€q.vc-cl

g aunf any
Nd
€q-vc-cl

f

omom\




U.S. Patent Oct. 27, 2015 Sheet 6 of 32 US 9,173,053 B2

53

GUI 300e
FIG. 3E

24
PM

Tue June 6

o
12




U.S. Patent

Oct. 27, 2015

Sheet 7 of 32

US 9,173,053 B2

10" Wearable Computing Device

102' Nearby Device Sensing
Moduie

108" Device Operating
Module

104’ Functionally Designed
Device Ascertaining Module

110" Indicator Providing
Module

1086’ Functionality Obtaining
Module

116 Processor]s]

112 User Interface

130

et e en e an e en e e ae ier e tes am ee we e e e

118 Transceiver

120 Sensors}

FIG. 4A



U.S. Patent

US 9,173,053 B2

Oct. 27,2015 Sheet 8 of 32
10" Wearable Computing Device
116 Processor(s]
102" Nearby Device Sensing | 114 Memory
! Module X ., .
b e e ] ' 1152 Computer Readable '
tnstructions )
{104" Functionally Designed ! T
1 Device Ascertaining Module | | | | e
 Jovioe Asceriaining Moddle | 1 154 Appiication[s] |
t
| 106" Functionality Obtaining
! Module i
l
/108" Device Operating | 112 User Interface
! odule ’ ] T 130
b o e |

118 Transceiver

120 Sensor{s}

FIG. 4B




U.S. Patent Oct. 27, 2015 Sheet 9 of 32 US 9,173,053 B2

102* Nearby Device Sensing Module

;502 Low-power Wireless Signal | 1504 Responding Wireless Signal |

| Br oadcasting Module } :D ecting Module !

o R :
FIG. 5A

104* Functionally Designed Device Ascertaining Module

odule | lA ertammg Module !
__________________________________________ |
1514 Earliest Functionality ! 1316 Supporting Application .
| Providing Device Ascertaining . | Providing Device Ascertaining | :
| Module t | Module Lo
|




U.S. Patent Oct. 27, 2015 Sheet 10 of 32 US 9,173,053 B2

106* Functionality Obtaining Module

1516 Request/Command Relaying 1 1518 Input Data Relaying Module !
I Module *I
1

FIG. 5C
108* Device Operating Module

| 1530 Application Operating Module | 1532 GUI Manipulating Module i
L U !
1534 Hand/arm Gesture Based Operating Module ________________ |
f 1 536 Visuat Data Based Operating ! i 538 Electrical Impuise Data : !
: !Mggu_le_________________J | Based Operating Module Lo

LTI IIIiiTiiiiiiTIT, T !
: | 539 Movement Data Based ! !
| | Operating Module } }
X b S i

110* Indicator Providing Module

P P




U.S. Patent Oct. 27, 2015 Sheet 11 of 32 US 9,173,053 B2

Pan 600

602 Detecting presence of one or more electronic devices near a wearable computing
device that are within a spatial pod of the wearable computing device, the spatial pod of
the wearable computing device being a spatial volume that includes the wearable
computing device and being defined by an enveloping boundary, where tow-power
wireless signals generated by the wearable computing device being discernible over
background noise within the enveloping boundary and not discernible over background
noise outside the enveloping boundary, the wearable computing device being a
computing device designed to be wom by a user

i

604 Determining which of the one or more electronic devices that are detected as being
within the spatial pod of the wearable computing device are at least designed to provide
one or more specific functionalities that are being sought by the wearable computing
device

A
606 Acquiring, by the wearable computing device based at least, in part, on said detecting
and said determining, one or more specific functionalities that are available through at
least one electronic device that was detecled within the spatial pod of the wearable
computing device and that was determined to provide the one or more specific
functionalities

FIG. 6



US 9,173,053 B2

Sheet 12 of 32

Oct. 27, 2015

U.S. Patent

SOOIADP i
QTUOJI00[D 2JOT JO SUO O W01y s[euSIs ssojonam Juipuodsal iy
QIOWI JO JUO 1) JI[OS 0] S[RUTIS SSO[AILM PRMI[[IW ¢ Uey) $57 1}
‘001A5p Sunndwos d[qereom 0y} Bl ‘SUIISHRI) £q SOOIAID M)
JTHOLII[A 210U 10 300 2Y) Eo.mum?nma ssoaum Surpuoidsal .“,
2I0T 10 3UO 23 1I[OS 0} S[BUSIS $SO{1M NemIf[Iw ¢ ueyy |,

§30] 2y} “20149p Sunndiuod sjqrieom oY) BIA ‘Funnitisuel] O E
||||||||||||||||||||||||||||||||||| ;
sao1Aap |

LUONDR 2JOW JO JUO JYL WO STeUFIs SSo[aiim urpuodsar

!
!

SODIADD DTUOI)II]D AIOW | !
!

{

i

!

{

!

f

{

2I0UI JO 2UO IT) JOT]0S 0) STRUSIS SSIJoIM PeMI[[I ¢° et i, 1
I

i

i

I

i

!

t

i

!

{

!

!

{

JO 3U0 2Y) w0y s[eudis !
ssapaIa Juipuodsar !

oo 10 30 Y |

JIOS 01 puBq ZHD ¢ Ayl
wioly ssouanboiy slowr 10 |
ouo BurAey s[euds 1amod |
~MO0] DI0UW IO JUO ‘30IAIP |
Sunnduwos sjqereom |

ayj viA ‘Fuiptusuery !

q S[eUSIS ssoform !
130d-M0] 210UL 10 510 |
31} $10912D B[} SAVIASP |
JLUOIII]I IO 10 BUO |
oY) WOIJ S[EUSIS SSO[RIM |
Surpuodsadi a10ur Jo |

3U0 21} HOI{0S 0} S[eUTIS |
SSOTAIA J9Mmod-m0] |
QJOW IO SO J1f “90140p |
Sunnduros ajqereom !

| o eia ‘Bumiwsuel | 707 | !

S90TADP DIUOIIS[D 2Jow |
10 3u0 ot) woiy sjeudis !
ssajariA Surpuodsd |
SIOUL 10 JUO ) HOTOS |

0O} pueq ZHO) {7 341 |

WOIY $10UaNbalf 250W 10 |
oo Turhey S[RUSIS Jomod |
~A\0] 910U 10 dUO ‘321AIP |
Funndwos sjqereom |

ayj v1a ‘Sunuwsuey |

( S[eudIs ssejanm !
Iam0d-mo] 910t 10 510 !

$$97] ‘@o140p Sunondwod 2jqeieam ) BlA ‘BUIRIUSURI] AqQ SIOIAD |,
JTHOI)ID[0 2J0W JO U0 T3 Eo.ﬂ.wﬂm:m_w sSofosim Sulpuodsar i

! , I DI0W JO 2UO L[ HIT[OS O] S[eUSIS SSIfoIM JIeMIT[TUL /" uey |
3y $13)3p JBY) SOIAID | S0 91 “00149p Sunndion o[qeieas DY) BTA ‘SUINIWSURIL $0/ !
OIWONA]d QJoty Jo'auo | 11 T Ty e e e e T T T T L ULy
Y] WO STRUSIS SSO[AIM | SAOIADP DIUOIDD}D IOW IO dUO JY) WOLJ S|RUTIS S50[lIM |
Suipuodsda asour Jo | Surpuodsat 210U 10 SUO ) JIS1]0S O] S[RUSIS SSI[AIIM PRI |

3O YY) JIOI[0S 0} Sjeudis | L7 uey) $s9] ‘ad1a9p Funndirod a)geieam dy) vIA ‘Funjuusuig |
SSO[ATIM JamOd-MO] | 1 Aq S[BUSIS SSORIM I3MO0d-MO] 2JOW 10 3UO ) S109J0P 18Y) §305AD |
210U 10 3UO 3Y) “201AdP | J1U0.D2[9 2I0W 10 U0 2Y) w0l s1eudIS ssajaiim urpuodsar !
Sunndiuos djqereom ! 210U 1O 2UO 20} JJM[OS 0} S[RUBIS $5o[aIM JoMod-mo] atour !
Ayl via ‘Guinuwusurt], 907 ! 1O 8UO0 2 ‘0912 Buntditios ajqereaM 2y BIA ‘SwnusuRI] TOL “

s{euBis ssopLM Jamod-mo] d10ul

10 U0 9y} TUIIAIP SIOIAP JIUOIIID 2JOW IO SUO aY) 0] ASUOASII U SIOIAIP JTUOLIID IO 1O UG ) AG POJRIGUIT S|RUDIS |
ssojarim Surpyodsal ajotr 10 a0 a1} Jo uondaoar 107 90142p Fupndwoo ajqeresm o) 18 FUIIOPUOW PuL S[UTIS SSA[2IIM Jomod |
-A0] SJOUW JO U0 JTf1 12310P 18] SAIAIP STONIIS SIOW 10 dUO THOIJ S[PUSIS SSI[AIIM SUIpUodsa] aJ0W J0 U0 JII1[0S 0] S[eudIs !
$Sa1alIM 19m0d-MO0[ 2JOUI 10 200 “20TA0p Sunndwos ajqeieam o) BIA ‘SUnsuel] Aq 30149p Sunnduiod sjqeizom oy 1o pod !
[eRRdS SUI UITM STE 18U} 90149 SUNNAWOT S[GEIEIM U} JESU SIDIASP OIUOIIIS[R AI0W JO 3UO I JO 30ussaxd Fundald( 0L |

J3sn B AQ UI0A g 0] poudIsap 201A0p Funndwos e duraq 221a2p Sunnduwiod sjqeredm ) ‘Arepunoq Fuido[aaua 2t} IpISINO IsIoU
punoIddeq 19A0 SIGIUIAISID Jou pue Arepunoq SurdoPAUR oy Uit 35100 PUNOIENOR] I0A0 9qIUI0sIp Swraq 201a3p Sunndwiod
aqeream A Aq PARIOUST S[RUTIS SSI[2IIm Jomod-mo] a1oym ‘Arepunoq SutdojpAua Ue Aq pauirap Suiaq pue 2oiasp Suimdwos
ojqeIEaM I SOPN]OUI JeY) swnjoA eneds B Suiag 201A9p Sunndwod ajqeiess oy jo pod jeneds ays ‘a01aap Sunnduiod ojqeream

a1y jo pod jeneds e UM o1 Jer) 93140p Funndwod S[qRIEOM B TeoU SAJTADD STUOIJIS[ SI0W 10 oo JO 35udsdid Sunosa 709




US 9,173,053 B2

Sheet 13 of 32

Oct. 27, 2015

U.S. Patent

gL DI Cu

SI0IADP D1L0ADID 210wt !
10 JUO Y} WOy S[RuSis |
ssajoaiM Julpuodsdr

210w 16 OUO 2 M

Hatjos 01 pueq ZHD) (Y 9Y1
oy sarouanbal] 210U 10 |
ouo ZurAey speudis emod
-MO] 210U JO 9UO ‘901A9p !

Sunndwos a[qeIeam oy !

M |

! _

, |
t

j

I

|

|

]

1

t

! |

ela ‘Fumnusuen Aq sjeudis !y

|

.

j

|

t

|

]

|

.

j

I

|

_ _
[ 1
| 1
_

“ 90143D Sunndwiod 3jqeleam Y} 0 SIDIAIP JIUOII0]I | |
| QIOTU JO dUO ) JO SSIUTBIU SUTULISISP G} JOPIO UT OMOU-MO] JO S[OAI] JRITAWIIT ; |
| JUIRIEIP OY) Je SJRUTIS $SA[OIIA JO UOISSILUSUL) (OB 19)JB BUUSIUE [EUONIAIIPIULIO 4 |
I o) y3nosgl $[eUSIs $SIToIIA Sutpuodsor sxdw 1o ouo ot Jo uondooar 1oy Suriopudul pue |
I euuojue quouoo.:ﬁ_ﬂwo ol Yoy 1omod-mof 3o $1040] [epuatnazour JudIaglip je sreudis ¢ |
I ssojamm SumTwisuel) Aq pUUdIUR [RUONOSIIPIUWIO A1) YSNOIY) SJRUSIS $sojorim Jurpuodsds ! “
“ Q10w 16 5U0 3y} Jo 20145 Sunnduwod sjqereom oY) %v. uondaosl 10y Floyuotu pue euudue ! |
| " !
i

_

[EUOIIOONPIULIO 9) YSnOIy} SeuSIS SSAAILM IdM0d-MOf SI0W 10 '0UO0 Y} SUIRISURL] ] f_
Sl R g U M g i

ssajpita samod-mof 1ot |

J0'3U0 3] §10315p eI,
SIOIADD OTUOIIO]D 2IOW

IO JUO D) TWOIT S[BUBIS
ssojonm Surpuodsor o101t
10 2UO 2Y) JOTOS 0] STRUSIS |
SSOTAIIM Tomod-mOT |

QIOW IO QUO Y} "J1AdD !
gunndwoo sjqeieom "

oy B1A ‘Buipwsuel ], 807

_ BUUSIUR [RUONISIPIIIO
1011 Mw:ohr S|BUTIS sso[aHim SUIPUOSI QIO JO U0 3Y) JO 2014dp Funnduwiod A[qEIeam 3 1e
I mondosos Joj SULIONUCUI PUR RUUONIR [RTOTAIIPIUWO U8 YSnOTy) S[eusis mmonmo@s 10/0d-MOJ |
I o101 30 Suo Sy Sunjnusuen Aq STRUSIS $SofoIIM 12M0d-MO] 2T0W 10 O A} FUIIONOP moo;om |
| STHOI)DA]D 2IOUI o 2Uo owg 0 9suOdSal Ul 'SO0IASP SIUOIIAAS DIOUT IO QU0 o) 4G PIRISUAT |
| STeUdis ssofonm Furpuodsar 210w 10 aud ay) Jo uondadar 10§ 95140p Funndurod A[qrIRIM |
| a1} 1e Sutlontuot pue s{eudIs ssa[oim JoMmod-mo] atot 1o 2i10 3y} 120)9p JBY) $601A0p !
i DIOID3[D 9I0W JO U0 2} WO S[eUSIS §sa[aIim Jurpuodsal 210 10 9U0 JISI]0s 0] sjeudis !
i ssd[aum Jamod-M0] 310W 10 U0 AU ‘a31a0p Fuimduwion ajqeIEsm Ayl BIA ‘TUIHWSUERL], @Ch.“
sreudis ssopoaim Jomod-mof 210w
10 U0 DY) SUII021OP $IDIASP TIUOLII]3 JIOW JO SUO I} 03 asu0dSat Ul SIOIAIP DIHOLDI[D 2IOW JO 34O U} 4] PIIEIauss s{pudis |
§s21211:M SWpuodsal 210ty 10 310 oY1 Jo uondasar 10§ ad1A2p Supndwdd u%ﬁmu\s ay3 18 Sunloyuowl pue sjeudis ssajoum omod !
-40] 210U O SUO 31} 19912P 1B} SIDVIAP JIIONIV]R d10Uf JO U0 IO S[BUSIS S5a[alsx SuIplodsa) 210w 10 2Us J101{0s 0] S[RUBIS !
SSO[AMM JoM0od-MOf 2JOW 1O U0 ‘201A3D Sunndwoos djqeream 1) elA ‘Suiprusuen 4q do1aop Funnduwioo sjqeisdm o Jo pod!

jeneds o) unpim 21e Jey) 90140p SUNNAWIOD 2]QRIBOM O} JROU SOOTAIP OIUOIIO]D QIO 10 ouo oif) Jo 0oudsard Funoadq Nof_

Iosn © Aq wIom oq 0) paudisep aotaep Sunndwiod e Suteq 20140p Funndwos sjqeieom o) ‘Aiepunoq SurdojoAta oY) opISINO AS10U
punoIfyorq 1940 mS_Emuﬂm Jou pue Arepunoq Suido[aAud aij) UIYIIA aSTOU PUROIIYOR] I2A0 JQTUIAISID Futaq 301D Funnduios
alqeizom oy} Aq pIIesouds SjEUBIS sSojouM Jamod-mo] a1aym ‘Alepundq Suidofpaus ue Aq pouijop Suiag pue adisap Suiindwoo
9|qelrasm ) SOPT|OUL 1By} W04 [eneds e Fuiag 901A3p Sunndwiod ajgeisam ay) Jo pod [eneds oy “a31A3p Swnduwos ajqeream
o jo pod jeneds e digimm a1e JBY) 23143 Bunndiuod o[geIEdM B JBIU $IOTAIP OIUONII[R 210W Jo auo JO 23ussdid Junoaiag 709




US 9,173,053 B2

Sheet 14 of 32

Oct. 27, 2015

U.S. Patent

03 sjutod eUULIUE [RUONOALP SY) JBY) BOJIIIP
[PIUAUIOIOUT YOka Je BUUSIUE [RUOnOanp of) YSnoi)
speudis ssajonm uipuodsal aJow 1o U0 21} J0]

_ !

[ !

[ . i PUULIUE [RLISJEUWIEISUI 1) YSNOIY) S[RUSIS SSIJOIM
| SULIONUOW PUE UOH02JIP [BIUIWIRIOUT {JED J8 BUUDUE | | Surpuodsar’a1ow 10 9uo oY) Jo uondadarIof 20143 |
[ [eUOTIAIP oY) YSNOI) S[PUTIS SSOPOIAM 12M0d-M0] | Suiindwios sjgeIesm 241 18 SULIOHUOW PUB BUUDIUE |
_ Sumruisued] pue SUOTAIIP WDIDIIP A[[LIoWRIou] 18 | | [eLidjEtURIOW € ﬂ%:oEH STRUBIS SSOTAIIM 10M0d-MO] |
| euusue feuonoanp oy surittod AQ Buualue [eUOnoSIIp | W QIO IO JUO 1]} SWNIWSURT) A BUUIUE [BUOTIIAIIP |
| Ay ySnox) s[eudis sso[anm Juipuodsor alow J0 d60 1 dy) cwsoh% sjeudis $s3jaum Fuipuodsal 210w 10 ouo |
| o1 Jo uondadar 1of 201A0p Funnduwod u%ﬁmo% ape! oy Jo uondasal Jof 90149p Sunndwoo o%m,ao? oy ge !
| SULIOJIIOU pue BUUUE [RUOTIISIP 91} YINoiy) sjeusss || Furio)uoul pue BUUD|UE [RUOLIdIP oY) YSnoIy) S[RUAIS |
| SSO[RIIM JoM0d-MO0] QI0UT 0 3U0 3Y) Fumtwsuer], TT7 1 Ssajanm 1amod-Mm0] 210t 10°2U0 Y] Bulpsues | 717 |

BUUDIUR JRUOIIIDIIP O YFnOIY) S[RUSIS SSO[0IIM SUTpUOdsdr 910 10 dUO |

o) Jo uondaa01 10§ 291a2p Supndurod 2[qeream oY) 18 FULIOHTOW PUR BUUUE [EUCHONP © YINOIY] S[eugIs SSO[AILM |
Wamod-mof a30Wr 10 51O Y1 Sunifusuel) £q SIOIASD SO 2I0W JO U0 i AQ pojerouad S[PUBIS SSo[oHiM |
Surpuodsal 010w 10 9U0 21} Jo uondonar 107 do1a0p Sunbdwos a[qeirom ) 18 SULIOTUOUI PUR S[RUSIS SSojoIim !
12M0d-A0] 240W JO SUO 2y 19913 J8Y] SA0IASP JIU0I109]3 AI0W 10 3u0_SY] woly sjpuds ssojaum Fupuodsdi aow 10 !
QU0 YY) JIOS 0} S]PUSIS SS[AIIM 12M0d-M0] AI0W JO U0 Y] “201A0p Funndwodo rgeieom o e1a ‘Sumrwsues], 717 w

| sjeudis ssojouMm 10Mod-MO[ 210W 10 2UO YY) Su1JDIDP SIDIAIDP JHUOIII]R 10U |
| 10 9UO 3y} 01 2sUOSaI UL $IVAIP DIUONI]2 SI0UI IO U0 21} Aq PAIRISUAS S[RUSIS $SA[aUIM FUIPUoUsal alour 10 300 Y] |
i Jo monddoal 10§ 201ASp BUNNdiod [qeIEdm 91 1B SULIOIIUOW PUR S[RUSIS SS[AIAM J2M0d-M0] 910U 10 3UO0 1)) 10239 |
[ JBY] SITADP DIIOII[S IO IO AUO WOLJ S[EUSIS SSO[ITM FUTPuOdsar AI0UL 10'9UO J1I]0S 0] S[EUTIS ssajanm samod |
" ~MO] 210UT JO 2U0 ‘9019 Funndiuos ajqeivam 1)) via ‘Juipiwsues; Aq oo1a2p Junnduiod sjqeream 2% Jo pod feneds

| oy UIpIM dle jRy) 201ASp SuHNduIod S[GRIEdA JY] IEU SITTAIP OTHONID]D JIOW I U0 21} JO 20udsard Sunaajeg mo&

) JasN B Aq WIOM 9¢ 0} POUSISap 901a0p Sunndwoo

e Suioq 921A0p Sunndwoo ojqereom oY) ‘A1epunoq SUrdojaAud aY) IPISING ISTOU PUNOIIYORq ISA0 O[ITLISISIP JOU puL
Arepunogq Suldo[oAtd oy UILPIM 3SIOU PUNOISNORG JOAQ I[GIUIIOSIP SUIag 901a3p Sunndwoo sjqeieam Y A parelousd
STRUBIS ‘S8ajarm Imod-A0] aloym ‘Arepunog surdoroAus ue'Aq pauljep Sureq pue 20149p sunnduiod ajqeream ay)
Sopnyoul 121} dwn[oA Teneds © Suraqg oo1A0p Junnduwod Sjgeream ot Jo pod Teneds o ‘oo1adp Sunndwon o%ﬁmo% a1 jo
pod Jeryeds B UIm aJe 18y} 201A3p Furnduod 2[qeIeIm B IBIW S20IAAP MUOJDII[R 2I0W 10 U0 JO 0ussaid 3unaaned 709




US 9,173,053 B2

Sheet 15 of 32

Oct. 27, 2015

U.S. Patent

1
|
1
I

Arepunoq SuidojoAus oy |
apIsIno 9stou punoidyoeq !

JOAO QIGIUIAISIP |
. Joupue Ajepundg !
Surdopaus o urgum !

iiiiiiiiii 1
!
!

i

i

Josn © JO quilf |

2 punoie ulo |

aq 01 pausSisap W

pueqiuIe
ue 1o jaja0eiq |

198N © JO pray
maoﬁoaoﬁ
u

I
I
I
I
I
“
I
pougisap so[3F0 "

b
“
S301A0D |1

Juundigoo !
oJqeIeam 1010 i
AI0W IO U0 JO i

f
|

Jomdwos dojde] e 1o/pue )
‘moneIssionm e omndwod dopysop "_
v ‘done)s aseq e ‘1aeadar v qurod |
$5000% UE ‘001AQD UONBUNWLOoD |
2[1qOUI € 15B9] 1' 201A9p Funndwoo .“
sjqeseam oy jo pod jeneds 4

o) i 30uasaId Sunselap 4

JS10U pUNoISNIeq I0A0 ” © “YOIBMISLIM | 10 sasseyd | | aoussaxd 931a2p _ 1 £q 92149p Sunndwos spqeredm a4} |
0]qIUIRDSIP FUIq 231AD € JO ULIO] 91} | Jo w0y 2y | Sunndiuod | _M Jo pod [eneds oy wyim a1e Jey)
Bunndwod 9jqereanm Suiaey ad1adp Suiaey 291AD | oﬂ&mm\s ol L 'SOdTADP GUINUY] [RUIOIND 2JOWL 10 Y

a3 Aq pareieuds s{eUSIS | Fugndinod 3o pod {eireds a4y | “, 200 3o oouosdid o3 Sunoajo 1 \.L._
SSO[OIIM JJBMIT[TUT /" 4 o]qeIeom JqereaMm | T e e e e _

uey) S 2I0YM. ‘ATepunoq ! B JROU S30TASP B JE3U S30TAJP | Aq 20149 || I
Juidopoauo ue Aq ! STHONDA oTuonoD ! Junndmod |, 0o1A2p Bunndwos d[qeream !

poutjap Suioq pue 201A9p | 2IOW 10 U0 Jjotu 10 oo ! ojqereom ! oy jo pod feneds omu puokaq !
sunnduwiod sjqeredss | 1 ayy jo oussard a1} 30 douasaid _ ot jo pod ! QJROMINITHOD 0} POMSYU0D 218 “

a1 wow_%oﬁ J2) QWINJOA | i) Sunodlep 3 unodap | | yereds oy UM | 1 18y puE 301A9D SURNAWOD S{yeIBOA |

|
_
[
_
_
|
[
|
_
|
|
|
M_ Sunndiuod
H
H
:
:
H
H
)
:
o
£
£
H
:

_
_
_
_
_
_
_
_
_
_
_
_
_
“ uryiim SunoIp |
_
_
_
_
_
_
_
_
_
_
_
_
_
_

[
!
[
Teneds v 8uraq 92140p | Aq 20140D AG 21A9P | "a1e 1T 2IIAID _ ' ayy jo pod jeyeds oyl uiylm |
Sunaduwoo siqercom o) Sunndwod Sunndos | sunndinod |! 210 Jey) S921AD SUL{UI[ [BUIAIXD |
Jopod _Eum% 1Y) “90IADP ¢ a[qeIzam SjqeIeam | Jlqeream (! 210w 10 200 JO 90USId FUNIARP |
Buynduiod J|qEIBdM QU 1 | oY} IEAU SIIAIP | YJ JESU SIOLAIP | | Y JBSU SALAIP || Kq 0o1A2p Sunndurod Jjderesm |
Jo pod jeneds ay3 uiypm | RYI{RE ) Jon23I | D103 I ayy Jo pod jeneds oy UM |
SIOIASP JIUOIIISY3 2IOUWL F 1 oz0our IO dU0 o) |1 IOWT 10 dU0 Y | 21011 10 SUO || T2 1Y) 901AAD Sunndwios ojqeredm |
J0 uo ayy Jo aoudsaid ! 1 jo oouosaxd oy ! jodoudsasd oy ! | go ooussaid oy !y YY) IRAU SIOIAAP FTUOLII]D AIOW IO |
ot SUN00 617 “ Funoseq TiL w ! 3unodeq 777, Junoo( 917 ;1 2uo jo sdudsaid 3y) Bunoxeq v _

llllllllllllllll A AR T Tl B DA e A ol I TSN e T/ oot SRS A AU SV Gl S el

Josn & Aq ur0oMm 3q 0] pauBisap aotaep uyndiuod e Fuq soiaap Junndwiod sjqeiesm ay) “Alepunoq Fuidojaaua ay) SpIsino asiou
punoIFORY I2A0 [GIUINISID Jou pue Arepunoq Surdoaus oy EM%B astou wquohwxom@ 10A0 J[qIUIAISIP Suraq 201A3p Junnduiod
a[qeIeoM I} A P3IRIdUdF STRUSIS $SA[AMIAM 1om0Od-moT a1aym ‘Arepundq Surdojaauo ue Aq pauijap Suiaq pue 2oiasp Suindwod
d]qeIeaM JY) SOPNJoUI Jey) dwWnjoA feneds e duiag 201a0p Sunndwod sjqeream oy Jo pod jeneds oy 901adp Sunndwios djqereom
2y Jo pod [eneds e unpim 21e Jeyl 931a0p Sunnduiod o[qrIEoM € TeOU SO21A0D JTUOIII]I IO 10 QU0 JO 25udsdId Bunodia( 709




US 9,173,053 B2

Sheet 16 of 32

Oct. 27, 2015

U.S. Patent

BMM wm Sﬁtﬁmo%goi
st Arepunog Surdopau? oy} Suofe !
tod Aue pue 201a9p 3unindwod |
S[qRILIM JT) USIMIQ AdUBISIP |
310Uy pue ‘Arepunoq urdopoan?
21} IPISING 2SIOU PULOITYORq
JIBA0 S[(IUIA0SIP JOU pUR AlBpUnoy |

KLrepunoq

Furdofoaua oyl opIsino asiou |

PUNOIZYOrq JSAO J[qIUISIP |

j0u pue Arepunog urdoeAus |
A1 ULILA 3S10U pUrioIsyoeq |
JOAO Q]QIUIQOSTP SUTdq 991AIP |
FUIdOTOATD O4) UTIIM ISIOU unndwod ajqereom ay) | I !
punoI8ydeq I940 d[qIUISIP Suiaq |  Aq PIJRISUST S[RUSIS SSO[OIIA | J[queream 3t Aq pdieIoudd |

|
. |
_ |
! _
! | Arepunoq Surdojeaus oy !
_ |
! |
! |
! |
_ !
|
Arepunoq Surdo[oAUa oyf] UNpitM | | NRAM[IIUI ¢ UBY] §SO] aJotjm | “ STRUSIS SSO[IIAM oM !
!
| |
! _
. !
. !
. |
! |
! i
! |
_ |
! _
! [

OPISINO OSIOU ﬁasawﬁmp 1240 |
S[qIUISIP JOU pUR Alepunoq
UIdo[oAUud aY) URJIIM 9S10U |
PUnoISoeq IA0 M&Euom% i
Bu1dq 201A0p Sulindwody |

201A9p wzmzm&co ojqeIEaM I %m ! ‘Arepunog Surdojoaud ue “ ¢ Uy SSO[ 2IOYM ‘ATEpunog !
Pe1ouad sTRuUSIS SSO[IIM 1OMO M Aq pauyjop SuIdq pue A01A3p | Surdopoaus ue £q pauyap |
-M0] 219YA “Krepunoq Suidofaaus | Suinduwod sfqersom mmm | 3utaq pue 23143p Funndilion |
ue Ag pautjap Fuiaq pue 201A3p | S, ojqeredm Oy} Sopnjour |
Bunnduios jgeream 2@ saprijou JBI) QWNJOA Jenjeds v Jurag
je1)) SwmoA jeneds v Jurag 251A9p Funndios ajqeredm |
201Aap Bunndwod ajqriBam ay) jO | 2@ Jo pod [eneds o1 “90149p |
pod 1eneds o “001A40p Sunndwod ! unndumos d[qeresm oY1 Jo !
d[qiIeam oY) JO pod fefreds agy ! pod 12neds ay) urgyim sooTAdp |
I S30TADD DTUONI[D DIOW 10 | | OIUOLII[ AIOUL IO dUO I} JO _ OL0129]3 210110 U0 Y] “

auo Jo aoudsard ayy 3umdR( TTL gt doudsaxd o Sunodwq 17 “ J0 oduasaxd ot Funoalep O/ _

. sn v Ag UI0M 3q 0 poUSIsop

oo1A0p Sunndwos € Sureq 251A2p Sunndwos spqeream ay) ‘Arepunoq Sutdo(aus oY) oprsino astou
punoigyieq 1940 2&95%% jou pue Atepunoq SurdofoAus ay3 UIY)im ISIOU puhoIdioeg I0A0 J[GIUIADSIP
N a1oq 99140p Funndwoo djqereom 9% q POIeIOudS S[RUSIS SSO[OIIM Jomod-MO] 210YM ‘Alepunoq
urdopoAud ue Aq paurgop Sureq pue 921a0p Funnduwiod oﬁﬁmu\s 3y sopnjour jey ownjoa jeneds v Juroq
2otAsp Furnduiod mwom.au\s ay) jo ped jeneds 3y ‘eon1Aap Sunnduiod ajqeivai o jo pod %w:mam B UM
AT 1Bi]) 901AdD Sunnduiod J[(BIBAM B JEIU SOOIAIP JTUOIIV[R 2I0W 0 2U0 JO doussdid Sunoad 709

moﬁﬁmuﬁ BT} SWINJOA JEIIE
B 3u1dq 251A0p Sunndwod |
ojqeieam oyl Jo pod |

reneds oy) “oo1A0p Funndwod |
d[geieom oY) Jo pod |

Teneds o) UM SA0TASD |

Cumg>




US 9,173,053 B2

Sheet 17 of 32

Oct. 27, 2015

U.S. Patent

|

;;;;;;;;;;;;;;;;;;; YT ey
mH uey) 1938013 10U ST Arepunog |

uvy) Jojeals jou !
urdopoau oy suofe jurod Aue | S

Hoo% cnm

1 Arepunoq Suidojeau? oy Suofe !
yurod Aue pue 901A0p Surindwod |
SqeIzom () UdoMIdq 2DUR)SIp |
219yM pue ‘Arepunoq SurdofoAln |
A1} OPISING JSIOU PUroIfyIeq |
IOAO J[QIUISOSIP JOU pUB AIEpUnoq |
urdojoAu? oY) uryum 3SI0U |
PUNOIINOLq I2A0 [QIUISOSIP Fuiaq |
Arepunoq SurdojoAus oy) uryiim !

201A9p Junndwiod djqrILaM o) %m

PYJLIOUDT S[BUTIS SSO[OIIM JOMO
-MO] 210U M “ATepunoq SurdooAus |
ue AqQ paulgap 3uidg pur 9DIAP |
Funndwos djqeieom Em soprijout |
1eg) oWnjoa jeneds v urdg |
301a9p sunndwios ajqeIeam Yy Jo |
pod eneds ayj “001A9p unndwod |
a[qeream oy Jo pod eneds oy !
UTYIAM SOOLADD OTUOIJ0]D 010 10 !

1901 ¢ uey) JoJBaI3 10U ST Alepunoq |
Juidooaud o) Juore juod Aue!
pue 201A9p Sunndwoo ajqereom _
Y} UMD QIULISIP AIYM pue |
‘Arepunoq 3urdojoAud ay) ApISINO |

_
_
i
I pue oo1aop Sunndwod d[qeIBIM "
I 3y) uedmiaq dueISIp AI9YM puB
I I | ‘Arepunoq 3urdofaAtd o) opIsino |
3SI0U PUNOIFYIL( IDA0 JIUIIISIP | | ASTOU @ﬁ:Ememn IDA0 J[GIUIAISIP |
j0u pue Arepunog Sutdoatd | | 10U pue Alepunoq SuidojeAud |
Y} UIIIM ISTOU PUNoISNoeq | | oY) UIyIIM 3SI0U PUNOISNORq |
I3A0 2[qruIdosip Jureq | | ISAO S[qIUIDSIP Suraq |
Arepunoq Surdofaaud oy unyiip | | Arepunoq SurdojoAus o) urgiim !
201A2p Sunnduwiod ajgeieom o) \Am I 1 901A49p unnduiod djqeIeam Ay \Am
POJEIoUdS S[EUSIS SSO[ANM JoMOd | | POJRIOUDT SRUSIS SSO[OIIM JOMO
-MO] 21oym *A1epunoq urdofaAud | | -MO[ a13yA ‘Alepunoq Juidojoaus |
ue Aq paurjop Suroq pue 391A3p | ; _ U AQ POULJOP SUIaq puk 3JIAP |
Sunndwos djqereom ocm soprijour | | dunnduwoo Sjqeream 2@ soprijour |
18y} oWnjoA Jeneds v U] | | 18y} SuWM[oA jeneds v Su1oq |
001A9p Funndiuod dqrIzam 9y} JO | + 301adp Sunndwiod s[qeIBaMm dY) JO |
pod teneds ayy “0o149p Sunndwoo | 1 pod eneds oY) ‘@o1a0p Sunndwios |
a[qeivam oY) jo pod Teneds ayp | | ojqeream ot Jo pod jeneds oy !
UIYHAL SOOTASP OTUOL09[0 DI0WL JO | | UIYIIM $ODTASP OTUOII09] 210U JO ! u 10 |

auio jo ooudsaxd Sy) Fundeeq wﬂoumL_ " auo Jo 2oudsaid 33 Fund93(] .EL_ ouo jo aoussald 8y SundNR( €I

| !
| |
| i

o~

, Iosn € A UIOA ¢ 0] Pousisop 00140p Sunndwiod e ureq 201A9p Junndwiod s[qeisam

) “Arepunoq Sutdo[AUD Y} IPISING JSIOU PUNOIFYORY JOA0 J[GIUIdISIP J0u pue Arepunog SuldojoAus oy} wiypm
3STOU PUNOJSYOB( JOAO Q[QIULIdISIP FU1oq 991A3p Sunndwiod djgeieom oY) Aq pojeIouad s[euSis sSojoIIMm Jam0d
-MO] a1aym ‘Arepunoq Jurdojdaud ue Aq pauiydp Eum pue 951A3p Sunnduwiod Jjgeream Ay} SopNJoul Jetj) dumjoa
(eireds ® Sudq 201aap Sunndwod ajgereom Syi Jo pod jeneds ay] 92iadp Sunndwod ajgeieom oy jo pod jeyeds
€ unpim J1e Jeyj 901A9p Sunndwod 9jqeream B JBaU SIITAIP dIU0IIIII AI0W JO U0 JO 20udsaxd Sundaaq 09

Q)




US 9,173,053 B2

Sheet 18 of 32

Oct. 27, 2015

U.S. Patent

Cpua >

SATJI[RUOTIOUN]
JOSUQS
2I0W 3O U0
i op1aord sao180p
£OTUONIO3[S dF0W 10
AUO A JO YOIYM
. SUIISIAP 01
! 8301A2D 210D 2
2J0W JO 2UO A

70 yoed fumdion
q sarjijeuonouny
_ oyI0ads 210w
{10 ouo 2y) spiacid
© SI01AD OIUOMIAR
fo10W 1O QU0 21 JO

oIy QUTULINNP! |

01 $301AP
© JIUOIR[R dIoul
{10 U0 Y} JO Yyoud

Burdond) 7¢9:

SOTI{BUONDUN]
(SdD) wasAs
Surnonisod yeqors
210 IO U0
apraoad so01A9p
DTUOLID[d 2IOW IO
2UO 1] JO YIIM
QUILLINAP O
SIDIAIP DIUOIII]R
QIO JO JU0 213

0 1ora Juif1an
g SonI{BUONOUN
afg1oads srow
10 2uo 2y} apiaoid
SOOTADP IO
2I0W JO U0 2} JO
oIy AL SUITHIAIAP
0} SI21AJP
QU0JIDI]I 2I0W
JO 2UO DY JO 4ord

Buifiong €y,

' “Yur] reondo Joqiy v Ui

QU0 O JUO AU JO LYOIYM

UOTRITUNWIOI 310U JO U0

10 9UO 2y} JO YoM JUTTIANAP

pod [eneds a3 puoiaq
esrunod o3 juif reondo)
aords 9213 ® J10,/pUR [UI] A[[NES| |
£ BOIR [BOO] DIOUI JO SUO ‘SYIOMIOU PIYIIMS
SSO[AIIM ® “NUI[ JoUIaY)Y e JO Juo!|
1582} Je apiaodd $a0143p 21U0NDIYD |
{YIA UL 0} SSUI[RUONOUN] UOHROTUNTHIOD
QUIWLIDIOP 0] SOMADP JUOIID[D !}
Q10T 10 SHO o1 JO yord Furkionb
Aq pod [eneds o) puoiaqg;
91BOTUNULILLOD 0} SOUI[RUONOUN !
{3y} puoLaq 2JBOIUNWLLIOD 0] SALIL{RUOIIIUNY
ap140ad S39TABP OIUONIAD IOUT I
{op1a01d SOOIADD JTUOIOI[0 2JoU JO JUO Y
0} SIOIAIP DIUONII[R 2IOUL!

JO 2U0 24} JO 282 WAL 67!

ST T gy onteu
afjeles aI0W IO JUO Jo/pue ‘sylomiau
BaIe uejodoIIoul 210U 10 SUO “SYIOMIIU!
BOJE OPIM. DIOW 10 QUO ‘S3I0MIAU

s1yqnd 21001 10 QU0 ‘SI0MIAU IB[H][0
210U 10 OUO “SYIOMIM [J-I A\ OJOUI JO OUO

2I0W JO U0 3p1A0Id $921A2p

STUOJI09]2 JIOUI IO U0 1) JO YOIYA
QUIULIIOP 0] SOOTASP OIIOIIDI]D 210,

Jo U0 3y} Jo yord Surdranb Aq pod jeneds

UOREBILUTILILLIOY 210W 10 210

JO UOTYM JUILHINIOP O] SIOLADP OIUOI[D
210U IO 2U0 1) JO yawd Juikiend) 7R

pod feneds o puoAdq HJROTUNUINIOd O} SIPI[RUONIUN] UOHBOTUTIUTIO) |

QIOUE 1O OUO OPIA0d SODIAOD DIUOII0[D DIOUI JO DUO dY) JO GOIYm DUWIULIIP; |

0] $92IAQP DIHONIA[D 2IOW JO 2U0 o) Jo yoed Suikzonb £q sonipeuonouny |

: o[10ads 210U 10 U0 oY) IpIacId SADIAGD DIUOIIOR] JIOW JO JUO JY}; |
. JO UOIYM SUIULIIOP 0 SIOIADP JIUOHII] 310U JO JUO 2] JO YOBd SUIAIond) 7738 |

SaTIRUONOUNY |

211100ds 2101 JO 2UO 9} 9PIAOId SIOTADP JIUOIIOSD IOW JO U0 Y JO YOIy SUINIAISP 0 SIOIAIP DIUOII0d[@ dIoul
10 3U0 31y} JO yoea Furkienb £q senieuonouny siproads siour 1o duo oy apiaoid 0 pauSisap e 301a9p Funndwod sjqeizem.

. 2ygo pod peneds ayy uyim

=~

duraq se pa1dap AIB JBY) SIDIAIP JIUOIIIID QIOW 10 U0 dYJ JO YOI SUIUIUINDQG §78.

391A9p Sunndwoo

J[qeIeam a1 AQ YSnos Furaq 2Ie JBY) sanijeuonouny ogdads a1ow 10 suo apiaoid o) paugisap Jsedy je a1e 22149p Suundwod

ajqeseam 2y jo pod fereds oy UM JuIdq SB PRJOJIDP AJB JBY) SAOIAIP DIUOIIIIJR SIOW 10 U0 aY) JO YoIym Sutuiwiaadg p09




US 9,173,053 B2

Sheet 19 of 32

Oct. 27, 2015

U.S. Patent

d8 ‘DId

suorjestdde SurouaIojuOd 0OPIA dIOW IO} W
auo 1o/pue suoneordde (JI0A) 10001014 1oUI0] || suoneoijdde; | |
SA0 JDI0A JIOUI 10 2UO 03 $8300€ 9p1acid $301A0p |; Furdessaur 210w 10 U0 01 $$3008 ap1aod sao1a0p | | |
SIUOIIOV[O JIOUI JO dUO ) JO YDIYM OUIUIIOOP ;.  DIUOJIO2]d JJOUL IO dUO dY) JO YOIym JUTLIdID: | |

0] S301A9P DIUOI}O[3 2I0W IO JUO 3} JO Yora i 0] SOIAJP JTUOIIOID QIOWE JO U0 ) JO Yoea| | |
gutkianb £q suoneordde voneorunwwros axow!  Suikionb Aq suonesrdde uonesrunwwod atow | |
1O DUO I 0} $SIDOE IPTIACIH SIDTAP OTUONIDR|. IO JUO Y} O} §53028 IPIACI $I0TAP JTUONDID) | |

2I0UWI 1O AUO 3T JO YOITA QUITLINAP 0) SAdIASP | 2JOW JO U0 dYI JO YIIUM JUTHLIONOP 0 SIIAID!

TH0I)09]2 IO JO U0 o) JO Yove Furfion) $¢g ! OMUOHII]I AIOW IO QU0 Y] JO oed Suikng) Fig!
suoneordde UOEOIUNIWTHOD 20T JO JUO O} SSIDOE

9p1A0Id $20149D OIUOI}02]2 2IOUI IO 2O Y} JO YDA SUIILISIAP 0] SIOTAIP OIWOLIID 2I0UT IO U0
2173 Jo oee Suikianb Aq suonedrjdde ogoads a10t 10 U0 YY) 0 $§9208 Y} OPIAOId SIITAIP OTUOMI]D
2JOUW JO QUO 2T} JO YOIYM QUITIIAISP 01 SODIADP OTUOIIIA3 210 JO dUQ ) JO yoed urkiand) T¢Q

suonyeatdde ogroads srow

10 2UO 0] $59208 OPIAOI] SOOTAIP OIUOIION[S SIOT JO JUQ 2 JO YOIUA SUTULIAOP 0} SAOIASP MU0
210U 10 dUo A Jo yors Furdionb Aq senrruonsungy oGads SIOUL 10 UO ) IPIA0IA SIDIAIDP JTUONO[|
QI0W IO 2UO 2} JO YOIM QUITUINOP 0} SIITAIP JIUOLI[ 2I0W JO U 21} JO YIeo SutArond) 7¢g

santjeuOnouny 013103ds 210 10 U0 2y apiaoid mmorém,

QTUONOA[ ATOUT IO HUO ) JO YOI SUTWLIN]OP 0] SIOTAIP ITUOIII[A AIOUL IO AUO 3T JO Yord Suidond:
Aq sanijeuonoury 213100ds 210U 0 2U0 3y} ap1aoid 03 poudisap a1e 22143p Sunnduiod sjgereom oy jo pod
[eneds ay ugiim SUIOq Se PR SIr 1Y) SODIASP OITOLIO AIOUL IO SUO0 3 JO UYDIGM SWUULIA(T 978

201A0p Sunndwod ajqeream oy Aq ySnos Suiaq
QI8 JBY) SOMIBRUONOUN] JJ102dSs 0JOW 10 U0 9p1A0Id 0] PouGIsop 15ed] 18 218 201A40p Sunndwiod djgeieom o Jo
pod peneds ay) utnpim 3uraq se p3)o9lap 1€ JE) SIJIADP OIUOI)IRQ JIOUI 10 JUO 31 JO YOIYM FUIURUINR{ £00




US 9,173,053 B2

Sheet 20 of 32

Oct. 27, 2015

U.S. Patent

L suoneordde 1oSeur
suonedijdde Juiwes 210w JO QUO! | UOIIRIUIOUL [BUOSIad 210W JO QU0

01 583208 9PIA0CId SOIIASD OTUONII[R! | 01 $S9008 SPIACId SA0IAIP OTHON[R| |

QIO JO dUO ) JO YOTYM JUIULIAOP! | AIOUT IO UO dY) JO YOIM JUIINIP ! | |

m L 0] mou?o% quboﬂMo 2IOW JO QUO! | 0] $IVIARP JIUOIIOI[O JIOW JO U0, | |
: i |2y Jo yore SurAronb Aq suonesipdde! | oy jo yora Fuilionb Aq suoneorjdde! |
L o1j103ds 210t 10 U0 9Y) 0) $S9d0e] | 010ads 210wt 1o SU0 Y} 0) $S3I0E! | |

; 201A2p Funndwod. | o1 5p1aoxd $a01A3D OIUOIIAD: | A1) pIA0Id SODIALD OIUONIRD | |
. o[qereom ot Aq 95eSNIOT A[RTIEAR: | | 510Ul JO DUO AU JO YOIYM OWULIANIP; | I0W 10 U0 dY) JO Yd1yM dUILLIANIP, | |
auI022q sanjIfEUonoUNy diyIdads arour: 0} S20TAQP OTUOIJOI[S AJour; | 0} SIJTAJP OTIOIO]Q QIO |
10 2U0 ay) []IM USYM SUTULIBIap O] 1O QU0 21} JO Yoro Suk1ond) 7¢%: | 10 2uo o) Jo yova Swkiend) 9¢g! i

SO91ADP JTUOIJIIO JI0W JO U0 Y] JO! ”
oo Sutianb Surpnjour senreuonOUNY; suoneorpdde oyyroads arow |
siyroads aJow 10 U0 Y3 apIA0Id; | IO U0 0] §$30L IPIAOIA SATASP JIUOIIIA IOW IO JUO ) JO YOIYM JUIINSP

b

SOOIADP OFIOII[D DIOW IO JUO 3} JO | 0] $9O1AIP DLUGLIO[O JIOUL IO BUO 243 JO Yord Surlianb Aq Sapifeuopouny| |
YOILA QUIULIDIOP 0] $9D1AP DO | o1J100ds 2I0W 10 U0 A IPIA0Id SAVTAIP DOIO[D IOW JO JUO Y} JO |

| QIOUI 1O 2UO AU} JO [orD SUIANY) LR | UOIYA SUIHIINAP 0} SADTAIP DILUOTIS[D IOUI JO U0 Y} Jo yoes Juikiand) 7¢g |
sanIeUONOUN]

oy 132ds 910W JO JUO I} IPIAGIU SIOTADP JIUOIIIV[D IO JO JUO I JO YdIYM JUITLINNOP O] SIITADP OTHOIJOD]S JIOW!

.10 2u0 2y} Jo yore Sutkionb Aq senijeuonouny oS 210w 10 U0 oY) opiacid 01 paudisop ase 201A3p Junndwioo sjgeieom.
: ot jo pod [ereds oty urum Suraq st PA)IVOP 21k JEY) SOITAGP JIUOLNIIR JIOW IO JUO Y JO YOIyM SUMUNuIong 97§
20142p Sunndmos

olqeream 2y} Aq 13nos Juroq ai1e Jey) sonijryonsuny J1j102ds 210w 10 2U0 apiaold 01 paudisap 1seI| Je 2Ie 20149p Funndwiod
J[qedeanm 2y Jo pod rereds oy unpiam SUIeq Se POJOIIIP 2JE JBY) SAVIAIP OIUOIIO3[S SIOW JO JUO oY) JO YORfM Fururunadq (o




US 9,173,053 B2

Sheet 21 of 32

Oct. 27, 2015

U.S. Patent

das "DId

201A0p Sunndwon

2]qERINOM DU} O] 1SAIBOU 218 10 SI SA01A9P DIUOIDA]d 9Y) JO
Yoy Suruuolep uo ‘red ul 1sea] e ‘paseq AJljBuoouny
UOWHIOD QU0 1513} 18 o) FuIpiaord 10] S2TAAD JIWONI[O
Jo Anpeanyd sy Jo 2U0 1589 18 SUNI3I[as Aq Afeuonduny
UOTIWOD JUO s8] J¢ o) SuIipraoid Joj Sao1A0p

STHOXI9}9 JO ANfrinid 1) JO U0 ISLI] & FUNIVAS TS

m Anjeuonouny OO
i 200 1589] 18 oY) SUIPIAOId JOJ $IOTAJP dTUOLIa]d Jo Anjeinid
| QY3 JO Su0 JsBY| 18 Fuyoopes Furpnour A11BUOLDUNY UOLUWOD
. ouo 18eof je oY) op1acid 0) pAuSIsop oIk 031Adp Sunndwos
iojqeIeam 21 Jo pod Jerreds syl ungiIm Suteq se PP 1M
; JBY] S30IADP DIU0N23]S 10 Ajernid ay) Jey) SUIUIWINSQ T8

0] pausIsap aIe 201a3p Sunndurod sjqeream a1 Jo pod jenyeds

10 oo o) apracid o) poudisop ae 201A9p Funndod ajqrIvom

SODIADD DIUGIIOD[D 2IOUWI IO SUO OLf) JO YOIYM FUTUIIN( THY

‘001A%p Sumn

| Sumuislpg T

sindur rosn
210W IO U0 Aq
pardwoid Suraq
wEEE‘Er% Ay
woo

J[geIEaM A AQ
ggnos Sulag oI1e

! ey sauTeuOnoUny
ANTBUONOUN] UOWIUIOD SUO 1589] 18 apiaoid; |

sydads axow

{ 10 auo a3 ap1aoxd
2U) UIIM FUIDQ SE PIIDJIOP JIOM JEY} SONAIP OTUOI0[D, |
Jo Apgeangd € eyl Suniwaalep Aq sayijeuonouny oydads atour |

0} paudisep
2TE $001AID

{ DIUOJ129]2 2I0W 10
o) Jo pod feneds o) UIPim SUIdG SE Paloalap e JBy) |

U0 24 JO YMYM

suoneorjdde
JI0ML IO QU0

By SOIIEUONIUNY !

0 9uo A} apracidi

f duimuuaiag (1R

i1 201A0p Gunnduro

JO ToneAnd® Aq; !
xdwosd w:.ﬁmM W
SUIUTUINP Y.
3o1A2p Sunndutod; |
a[qeredm ot Aq! |
ysnos Suraq a1’ |
1By} SONI[BUONOUN

oryroads arow; ;
1 10 duo 2y) apiaod;
o0} pouBisap;

21k SOI1AD|
DTU0AIDI[3 2UOW IO
JUO 3Y) JO YOI M | :
0p%:  Summuodg 6Ly

qrIedM !

o) Ag pOINIOXD:
guraq suoneordde!
21000 1O U0 Aq!
poydwoad Fum
SuTIULIgIAp 2T
‘22149 Sunnduro
J[qeIeam oY) &
Wgnos Suroq a1

oytoads arou;

0] PaUBISIP;

Q1B SDTADD!
QIUOJ}OR[R SIOWL 1O
AU 3T JO ForgMm!

“ao1a0p Funnduros

dlqeIeam oY1 AG 1yFnos Fuidg dle 1By} sepljeuonoury oL10ads ajow Jo auo apiactd 0) paudisep 1589] Je ale 991A3p Sunndwos
o[qereom o1l Jo pod jerreds oy UTiam SUIdq SB POIOVJOP QIR Jef} S2I1A0P JRIONAVD DI0W IO JUO 2y JO Yorysm Smuiwiaod F9




US 9,173,053 B2

Sheet 22 of 32

Oct. 27, 2015

U.S. Patent

uo “91ed ur jseoj je ‘paseq

A1euonouny oUW
Juo 15897 18 oY) Surpraoxd
i 10§ S2DIADP DOV
3o Aypeanyd 2y Jo duo 1883
H1e Sunjoo[as Aq Ajeuonouny
i UOWITHOD U0 1529]
I 3e o) Surpiaoxd 10§ sao1aep

uo ‘ed Ut 3sed] 18 ‘paseq;
ANJRUONOUNY LoD !

2u0 1589] 18 9y Suipraoad: !
10 SAITASP OIUONIDD! !

Jo Anpernyd o) JO OUO I8RO |
18 Sunoojos Aq Ajeuonouny: ;
VOO JUO 188

1e o Surpraoad JoJ SIDIAD;
swonsape jo Aujeangd ayp)

Ayijeuonduny
UOLULUQI U0 Hmnvﬁ. ]e @nm—u : Oo:foﬁu WQCﬁAQgﬂOO
spoddns yeyy suonestdde:  Kyreuonouny uowwWoo 2UO | djqeIBAM OY) [IIM PATRT[LJE
i 201A9p Sunndwod dqrIEIM QIO 10 BUO O] SSIOIB! | 1582 J& Y} 0) SSAODL JSOILIEI | S1 Y] JOSTL B I PIIRIDOSSE
X 3Y) 1A PA)BIDOSSE 1SN SOPIA0I SIDTAIP OTUONOD!  sapia0Id SAOIASP DIUOIIID[D | UL 10 S1 SIDIARD OILOII0]D
i & Jo sa0un19301d 210U JO 2UO oY) JO YOIy SUIUMIANRP, . 3(3 JO YOIy SuIlIuLIdIp 3y JO YOIYA FULLIL)P

uo ‘ued ul1se3] I8 ‘poseqy
AITRUONOUN] TOUIGD

ouo Jseaf Je 21} Juipraord
J0OJ SIOTAIP DIUOIIID

Jo Arend o Jo Quo Ise9]
1B JUuI109]es Aq Ajeuonouny
HOWIIOD JUO 1583

18 o)) Surpiaoid JoJ saoiaop

uo “‘ped Ul 3sed[ I8 ‘paseq
AjIfeuonounj gounuod

2u0 1589] e A Furpiaoxd
10} SID1ADP JIUOLID

Jo Anpeanyd oy Jo 2U0 158
Je Funoajes Aq AjIjeuonouny
UOWIWOD U0 J$8I|

1e o1} Suipiaord 10J s95140p

| Wo;Op Jo Apeanyd oy oy 21U01)33]2 Jo Anfeanyd oy oruo097? Jo Anpernyd ayy
14020 15701 1 8O0l B J0 U0 1SEAT I SUNGARS [F8 10 U0 1580] 18 SUNING G YO 20 SER] 18 FUNdDRS $FY

AJIRUOTIOUN] UOWWOD U0 JSB3] J& 31} Fuipiaoid 10} $291A0p MMWONAA Jo Anjernid

211 JO 200 1SBI] J2 SU1100]3S SUTPNIOW AJ[RHONIUN] HOWUOD U0 38207 12 03 opiaoid o) pouSisop aie 201A0p Sunndwon: |

AJ[RUONOUN] TOWWIOD U0 J58If Je opiaoid!

0) PAUBISIP aIr 201Aap Funndwod ojqeream a1 3o pod Jeneds o) URPLM FUTAG SB PAJONAP AT JRT]) SIDTAID OTUONIID JO!
Anjeand e Jey) Suwuiuiglap Aqg SauIBUOLOUNY J1f10ads 210w JO dUO Y] IpIaosd 0) poudIsap aIr 201A3p Funndwiod djqeIeam;
oy go pod [eneds sy uryna Suaq se poIodIAp AL RY) SIOIAIP JLUOLIDD SO 10 JUO Y] JO YOIYM Furiuuadg TF3)

. 20122p Junndwos

JjqeIeam a1 £q 1yBnos Fureq a1e Jey) sanrjeuonsuny oi1oads ot Jo auo Ipiacid 01 paudisap 1Sed] 18 U 20142p Sunnduwrod
sjqeream atp jo pod [eneds au) uiim FUag SB PRIDIAP Ale JBY) SIIIAP OIUOIIOR]D JIOL IO SUO 3y} JO Yoiym Jutuiuiiieg 09




US 9,173,053 B2

Sheet 23 of 32

Oct. 27, 2015

U.S. Patent

oY) Aq ‘Suumboe!

I9]qelIBAR 2UR TRyl

L orp1oads SIOW IO | :
QU0 O} *@01ADp| |40 DUO AU} "DILAD

pod [eneds

oY) puokoq;
SHIOMIOT,

UON BTN
20W JO 3UO!

| 0] §82008 Q01D

Sunndwoo:
J[qeIeom!

Aq 201A9D!
OTUO1109]3 JUO
15837 18 ySnoxy) !

sanIfeTOnoUNy

Bunndwoo;
Jjqeredm oyl AQ.
‘Buumbsy #Sg.!

sanIjeuonouUny 21}102ds aJouwl 10 U0 Y IpI
[eneds ag) WM PA0a1op Sem BT 991A2D JIUON0I]D JUOs JSBI] 18 [

AJPABIIUIALULLO

| Jqepeat a1e Jey

DOIAIP OIUONID[O!
QU0 1583 18 Y}
ySnoay) ajqe[ieas;
SOT)I{BUOTIOUN
oy100ds!

210U 10 JUO!

oY) Sunnoaxa 107,
POPa3U SUOT)IIISUL!
2J0W 10 2UO!
201A9p Sunndwod;
ajqeIeam o Aq
‘201ADP 2TUONIID!
JU0 1589] 18!

oY) 03 Fumrusyey;
Aq 201A9p.

DO 2UO!
15801 18 943 YInoy;
J|qerreae aie

JBY) SoTIjRUONOUnRY
anyroads:

210W 10 U0 2y)
Funndwios; | “9o1aep Sunndwod
ajgeIeam ap £ 3[qeleam A}
Suumboy TCpi | Aq ‘Funrnboy 7G4

3]qeIeds
oY) syyuy

12 syul
UOHEDIUNILO
Q10U JO QU

0] $82008 ‘20IAD
Sunmdwo
Jjqeieom

a3 &q ‘Buprmbo
AQ 201A2f

sanIfEUONOUN,
o15102ds 210t

9DIASP OTUOIIOR]D
QU0 1589] 1B 27
ydnonyp o[qejreae
SoTIBUONOUNY
ay1ads o10W 10
QU0 21} FUNNIIX
10§ Popadu

e1ep ndur “0o140p
Sunnduwod
JjqeIBaIMm ) Aq

{ “AOTAQP DTUOTIDAD

QU0 J58] TE AU}
0] Sumrusuea) Aq
2D1AP DOV
QU0 3589]

1e o) ySnouy)
J]qe[IBAR OJE 1B}
S3TTRUOLIOUNY
o1j103ds ol

10 QU0 DU} “AJIAJD
Funndwod
a[qeIeam oY) Aq
‘Furnnboy 756

awi Jo Juow3os!

pauigepaid e 10 sanIjRUOIIOUNT!
a17102ds 210UT 10 U0 YY) FUISSIDIY]
10} puelILIO? 10 jsanbal e

001A0p Junndwuod sjqerzam oY) Aqg!
D0TA3P JIUOIIDD]d SUO SB[ 18 dU}
0) SuMnusURI) AQ 9DIAD JMOMNIAYD.
auo 1580 18 oY} YSnoiy) ojqejieAe!
saniTeuORoUNy diJ19ads asow

10 QU0 o) SUISSIOIE 158 I8 IO
SPUBLILLIOD 2I0W JO 3U0 10 $)saubal:
QJOW 10 dU0 Y] ‘201A9p Sunndwod!
J[qeIBaM A} AQ “DIIASD OTUONOID]
ouo Jseo] 18 2y 01 Surrusuel], 056,

D01ADP DIUOI0]R
QU0 15E9] 1 21)) YINOnyp J[qe[ieas
SOIIRUOTIOUNY OLID9dS IO JO DUO
o1)) SUISSAD0E 158I] J IO SPUBTIIIOD
210U JO U0 10 §)$anbal a10ux 10

ouo 201A0p Sunnduwios dqeream 3y}
AQ] “901ADP JTUOIIIA]D SUO 1SBI] 18 o)
0] SUMIWSULI) AQ 20TAIP OIUOIIA]D
30O 18I I¥ YY) YSNOIY d[gR[iBAR

aTe yet) senIjeUOTIOUN] J13103ds

SJOTI JO 2UO 31} JO “d01A0p Funndwod
a[qeieam oy Aq ‘Sutnnboy ¥4

Aoud 0y E:E:@Hom sem Jel) pue 291A9p Sunnduwios ajqeream ayy jo pod
N0IY) d[qefrear aIe ey} SORI[Euonoun] d10ads alow

10 JUO ‘SUIUILIS)RP pies pue Junoajep pres uo ‘ped ut Jseaj J8 paseq 90143p Sunndwios gjqeieam 3y Aq ‘Sutnnboy 9o




US 9,173,053 B2

Sheet 24 of 32

Oct. 27, 2015

U.S. Patent

€46 'Old

B 9OTAQP OTUOIIOIS AU ISBI]
| 30IAQP DIUOIOI[D SUO JSL] J8 Ay}, | I OY) YSNOLy) d[qe[ieAe are jey)
' y3no1) S[qeIeA® QI8 JBY) SIOSUSS: : SIOSUIS OIPNE dI0UW 10 dUO JO/pue

9D1AJP OTUOIIII]D

auo J$89[ 1€ oY) yInomy

o[qejreae si Hﬁm (SdD) wAsAs
14

, JUIWIOAOW JIOW JO dUO 0} SIOSUQS [BNSIA QIOW JO 8UO 0] | Furuonisod [Bqo[s U0 1Sed] 18 0}
| $8000® 58] & ‘@01A9p Sunndwos; : $$3008 SB[ JB @01A9D Funndwods! | ss9008 JSBIY Je 901A0p Sunnduwioo
| J[qeIedm a1 Aq ‘Fumnboe. . J1qeIeaM a1 AQ ‘Furimboe drqeIeom oY) Aq ‘Surnnboe
AQ 991A3p OIIONI]I QU0 : AQ 9J1A3P DTUOIIIID dUO AQ 9JTASP JTUOIIO[D JUO

1889 18 9y} YSnoxy) ofqejiear ot | 1B Je OY) YSno1y) S[qe[ieAR oI | 1S8o] JB oY) YSnoIy) djqelieAe e
18} SIOSUAS QIOW JO QUO oY} 01, | JBY) SIOSUSS JIOUI IO U0 3} 0) Jet]} SIOSUQS QIOUI JO QU0 Y} 0)

$$9008 1589 JB ‘90142 Sunnduwiod

| §5000€ 1589 1€ “001A0p Sunndiod; | $$9008 15[ 18 “301A9p Funndwod
, J[qeIeam o Aq ‘Sutnmboy §Ca

d1qeream Yy Aq ‘Suumboy §Ta: | djqeream ayy Aq ‘Suirnboy 766!

ooSonoEobooﬁomo wmmw Eoﬁaw:o.:woﬁm:m%oufm%Eo,éomogoEgooaoo;moo%
1589 1B “001A9p Sunndwiod s[qeream oy} Aq ‘Sunnboe Ag 991A9p J1UOIII JUO ISBI] JB BNOIY] J[qR[IRAL
a1 Jey) SonLRUONOUNY O Iads d10u JO oUO A “01A9p Sunndwod djqereom 3y} Aq ‘Surnnbovy ¢S4

SATJI[RUOIIOUN 01J102dS 2I0W 10 U0
ot} ap1aoxd 03 poUTIARP SeA ey} pue 901Adp Funndwios sjqeieam oy Jo pod [eneds oy) UnpIM PSIdddp sem
18U} 90IADP OIUOIIID]I JUO JSBI 18 YSNOIY) d[GR[IBAR IR JRI[} SANIRUONIOuNy 01102ds 910W JO SU0 ‘SUIUIIdIP

pres pue Suno919p pres uo ‘ued ul ‘ISeo] 18 paseq 29149p Junndwiod djqeream Y} Aq ‘Fumboy 949




US 9,173,053 B2

Sheet 25 of 32

Oct. 27, 2015

U.S. Patent

” 901A0D:
L OTUONI]O U0 158 18,
| oY) YINOI) JGR[IEAR!
suonjeordde Fuiued!
, 2J0W JO JUO 0);
! $$900® 1589} 1B “2D1ADD,
Fupndwoo srgereom!
i o Aq ‘uinmboe Ag;
| 9J1AJP JWOIIIIR JUO;
fosedr e oy nwzo.ﬁe
i sqepreae suoneotdde!
; 2IOW JO 2UO 2} 01!
| $$000 1589 JB “201A0D
! Sunndwoo o[qereom

i3y Aq Surmnboy $96!

STIOI}I2[ JUO 188 Je!
oy YSnoJI S[qRlIeAR| |

901ARD

suoneoijdde Jodeuew
UonRULION TeuosIad
“ 2JOUI JO JUO 0]
| §59001 1583 1B ‘301D
i Suyndwoo ajqeicom
i 9y Aq ‘Sunimuboe Aq
| DITARD DIUOL)IAR JUO
| 1s®O] 1B 23 ySnoay)
i o]qefreae suoneordde
i 9JOW IO 5U0 I 0}
| $39008 158 18 “Q0TAJP
Sunndwod a[gereom

1oy Aq ‘Bumnboy T96.

au0 1589 18 oY) YSNORY) d[gejiea

QDTASP OTUONOD]

suoneoijdde Sutousiojuo

O3PIA 2IOW 10 DUO 10/pU
suoneoiidde (J1oA ) 1020101,
JOUIU] ISA0 I0A QIOW

IO QU0 0] $S90IL ISLI] JE “A0TAD
Suyndwoo sjqeaeam o A
‘Surnnboe £g 93142p D1U01103]
ouo 18e9] J8 1) ySnony djqejiea
suoneoidde uoneojUNWWO
SIOW JO DUO 9} O

$5900% )58 I8 “ad1A0p Sunnduwo
sjqeream oty Aq ‘Sunnboy 7G4

Q0TASP DTUOIIOD]R U0 ISEI] 18 3Y) YSnoxy)

a1qeqrese suonjeorjdde TORITUNUIIGOD 2I0UI IO SUO 0) §SI20. }S8I|

18 ‘a01a9p Funndwod ojgeseam oY) Aq ‘Gurnnbor A£G 221A3p 01U0II0D
ouO 15891 18 o1 YSnory sjqefreat suoneordde arour 1o oUo ol

0] 559008 J5€3] 1B ‘201a2p Sunnduwios sjqeream ) Aq ‘Furnnbay (94

§59008 1929] 18 “001A0p Sunndwod

9O1ADD DO
OUO 1580] I8 O} YINoNy J[qefieArn
suonedrjdde Surdessow aJotw

IO 3UO 0} §SIOL JSLI] 18 ‘001A3p
Sunndwod ajqeress oY) £q
‘Burrnbor £q 501A8p IO 39[3
QU0 JSBI] JE 91]) YINOMy) [qelieas
suoijeol[dde uonEIIUNIWOD
QIO JO JUO O} 03

ajquavam oy Aq Bummnboy Tog

QDTASP JTUOIIID SUO )] I8 21 gSnomy En_m:@,mm
suoneoldde aiou 10 2UO 01 $82008 )5 18 ‘001A3p Sunmdwiod ajqeieam oyl Aq ‘JuLnboe £g 221AIP JHUOIIDD|D U0 IS}
1e yBnody sjqejreae a1e Jey) sanieuonoury oydads alow 10 auo ay ‘201a9p Sunnduiod sjqeream ay1 £q ‘Sunmboy 536!

serIeuonIuny oIoeds 910t JO JUO 1) IPTACId 01 POUTULIBIAP SeM 18T pue 201a9p Sunnduros sjqeieam
ot 3o pod Jeneds oY) UIIIA PII22IAP SeM JET) SOTASD JTUOIIO[A SUO 188o] 18 YINOIY) S[qRIIEAR 218 Jelfl SanI[euonouny o1roads
2I0T 10 QUO ‘BUIIULISIP PIEs pue SUnoatop pies wo ‘uid ul “)sea] 11 paseq 201asp Sunndwios sjqeieam o) Aq ‘Sunnboy 559




US 9,173,053 B2

Sheet 26 of 32

I Aq “Burunboe £q 201A0pi
OTUOI}I3]3 OUO JSed]!

Ag 901A9D 21U01)09]0!
U0 1889] 18 9y}

PapiAcid s)UI| UOIBOTUNIUIOD 2JOUW 10 QU0

JO §)JNSoI 910U,
JO QUO “9D1AdD:

SJNSaT QIO IO

Jo synsay a10wW
IO JUO “3DIADP

95149

o[qeIEoMm DY)
Aq ‘Buumbor!

$)[NSST 2IOW JO! |

1) “001A0P!

L 901A3D: A0TAP: 901A3D; DOIADD JIIOII]R; | IJTADP DIUOKIJD
; OUOTIRIA AUO JSEI: | HIUONIID U0 ISED] Ju; OIUON29}3; | DIUONII[A BUO ’ aUO: |  AUO 58I I8 oY)
ye oy ySnomy popiaoadi sy ySnoxy pepiaoid: ou0 Jseap Je. | ISBI] 1B 3P JO 1SR 1R A} JO UONBUIIONTI
SUH HOBESIURWIWIOO: | $)[UI] WONBIIUOWWOD | 5yy 1 s405uas | SIOSUOS OIPNE: . £q PaInoaxa’ " w000}

QJI0W JO 2UO; Q10W 10 dUO! JUSWBAOWL Jo/pue [ensia’ | suoneordde! sopiaoid 1y

oY} 43noIy) pauielqo: | oy ySnoly) paureiqos 2IOL 10 JUO! 2O 1O 240 "3I0T 101 | 921AAP JMUONIVD
$IBeSSI [EIYXI), SEA 1YL JOUINULL | Sursn paynosxa) | SUISh poInooxai ! suo jo synsati| U0 158

J0/pUe “03PIA “OIPNE | 3y w0} ElEp ‘201AIP; " suonerado! " suonerndo: | aJ0UW I0: JBIYIJO §dD ©

m QIOWL IO JUO “301A3D:  Fupndiuod [qeivan; SUISULS Sursuosi i owo ‘ao1aap; | £q papiaoad eep

- Sunndwod drqeieom agy! oy 4q “Sunboe. 21001 10 2UO, orowr 10 0u0; ;. Funndwon:|  {SJD) WRISAS

uruonisod
2qO[8 “adiAap

- Te oy ysnony papiaoid:: ySnouy) popraoid syuiy’ Sunndiuoo! Sunndwos Aq si Sunndwoo

SHUL TONRIIUNIULIOD; | yoNBOIIMUWOD BIOWL | yrgprpam oY) AQ! | 2[qRIBOM T3 AQi | anjrjeuonouny: s[qeizam ay)

JOTLL IO 2UO AU} YSnoayy., 10 2uo 8y ySnoay); ‘Sunboe Aq: | ‘Swnmboe £qi1 T oyedsi| Aq ‘Suinboe Ag
PRUIRIO BIEP 90IAID: | paulRiqo BIRD “20IASD: | gaprjeuonjoun]: | SOHIBUOTOUNS | 5JOW 10 OUO;|  SSHI[RUOKOUI

Sugndwod Jjqeieam Fuimdwon Jjqeieam; . umaum% "7 ogmwedsi oy Swizmn, T onroads

\\\\\ o Aq SuLmboy 776! oy Aq Funmboy 776 | ojowIoowo, | 2IOWIOQUO,  josynsar  QIOW IO JUO

i Q27AP DIUONID]I O IS8 18 3G} YSNoI | oy Swzynn jo© | oy Suizynn joi; ordw 10 suot|  ay) Suiziyn jo

S1j0sal 210w 10

Oct. 27, 2015

i ySnoxnp poure)qo viep ‘0o1a0p Sunndwoo jqeieom | oo 27 DOTAOP! | SUO Y] “DD1AP
b o Aq “Surnnboe 4q sonieuonsuny oproads Funnduod:

2I0UI 10 SUO Y} FUIZI[HIN JO SJNSAT JIOW JO JUO Y} | ojqeIvom oY) AG

Sunndwod:
d1qeIesm oyy

QUO Y] “921A0p

Sunndwoa
ojqeream ay) Aq
‘dutunboy 994

unndurod! !
sqeIeam ay) Agi i Aq ‘Guinnboy
| ‘oo1a0p Sunnduros djqeream iy Aq ‘Sutmnboy 576 ‘Suinuboy 606 | Sumboy g9 ! 796

sorjIfeuondUNY d15150ds QIOUI JO 9UO oY} JuIZINN JO sYNSoI!
QI0UT JO 5U0 “010p Funndiwod sjqereom o) Aq ‘Furiinbor Furpnjour 31A0D JITONII[O JUO J$LI] 18 3 ySnoy) o[qepiess!
A oI eyl SONIjBUOLOUNY 013100dS 210U JO JUO JY) 0} §50008 1580} I “001A0p Sunndwos ojqeseom oyl Aq ‘Fuumboy 596!

$211H{BUOIIOUN] D111D2dS 2I0W L0 U0 3] oPI1A0Id 01 PAUILLIIIAD SBAL JBY) pue 301A3p Sunnduod ajgereom
oy jo pod [eueds 93 UIYILM PIJISIAP SEM JBYI IDIAIP DILONIV]R JUO I5BI| I8 :w:oh% d]grjIBAR Q1B TRy] S0 RUDIOUNY S1f10ads
3I0W 10 200 ‘Fulwiulia1ap pies pue Sunodrap pres uo “ued w 9sea) 1B paseq 201aap Fuunduwios sjqeieam a1 Aq ‘Sumboy 559

U.S. Patent




US 9,173,053 B2

Sheet 27 of 32

Oct. 27, 2015

U.S. Patent

H6 "DIA

Cpug

¢

308N oY} JO SaInIsof

WIE 10 puey 210U 1O U0 ).

JO 9A1IBOIPUI PUB JOSTL OY) JO LB
3 WOIJ PISUDS BJBP JUIWIAOT
“201A0p Funnduwiod asjqeream.

oy Aq ‘Surnnboe £q 90180p:
Sunndwoo sjqeivom 2y} Jurreom.
19Sn 1) JO $2INSOT e 10 pury’
QIOUI 10 JUO 3N} JO SANBIIPUL.
BIEp O ‘001A2p Furmndwod:
spqereom ay) Aq “Jurnnboy 97§

I8N 21} Jo s21sa8 wie 1o puey.

JI0W 10 OUO JY) JO DANBIIPU
pUE Jasn 2y} JO WLIE 9} WOl

pasuas ejep asyndurt [eo1n0afe.

‘201A9p Sunnduwod ofqeieom

Y Aq ‘unnmboe Ag 9010
unndwoo siqrIeom ay) Juireom
1Sh 21 JO $2INISIF WIe 10 puey.

0JOW JO JUO JY) JO DALEBIIPU
BIRp ) ‘901A0p Sunndwo

ajqeream a1} Aq ‘Surnnboy /g

Josn ot |

JO $5IN1S9F WIB 10 puey 2J0W 10
2UO 1) JO 2ANBIIPUI BIBP [BNSIA
‘221A9p Sunnduwos Jjqereom

o Aq ‘Fuininbor £q 20180p: |
Sunnduros 2[qeieom o) FuLIBOM !
Josn 91} JO $2IN)SoF Wi 10 puey]
QIOW JO JUO JY) JO OATIRIIPUT

m 'lEp 3y} ‘201A9p Funnduiod
| o[qereom o) Aq “FuLnnboy $76

301AQP OIUOIIIS[S JUO ISBI] 18 A} Aq papiaoid pus 20140p Funndurod d[qeIeam oY) TULIBOM 1SN € JO SoIM)Sad:
; LWIE JO PURY 0T J0 QU0 JO JANEIIPUI LJEp ‘a2149p Sunnduios ajqeream ot Aq ‘Suirinboe £q sanreuonouny| |
L O1J192dS 2I0W IO SUO S} SUIZHIIN JO S)NSI SIOW JO U0 ‘2IIAIP SUNndwod [qeredm sy £q ‘Suumboy €76 ¢
: sonfeuonoUny 913100ds ozow Jo

U0 3y FUIZI[UN JO )N JIOW 1O dUO;

“a01a0p Sunndwod sjqeIeom oy Aq ‘Surirnbde SUIPNTOUT I01ASP JIUOLISS dUO 1SBI] 18 oY) YSNOI) 2]qR[IEAE dJe:
1By} SONI[BUOTOUNY D110adS QJOW JO U0 dY) 0} $SAIL IS8 Je “00149p Sunndwos o[qrirom oy £4q “Bunnboy €H4;

senifeuOnIuUny dygoads

210Ul 1O U0 21} ap1A0Id 0] PAUTIIRP seMm IR} mca 201A2p Sunndwos spqeream. o1 Jo pod Jeneds o unpm

PR1921P SeM JRY) OIIAJP JTUOLDIQ U0 JS8I] I

noIY) 9[qe[IeAr oI

Jey]) SONI[EuonIuny d1J159ds 210W J0 U0

‘SUTUIIINIOP pres pue 3ur093ap pres uo ‘ued Ul ‘1sBa] 18 paseq 2014 Sunndwod sjqersom oYy Aq ‘Sutnboy 909




U.S. Patent Oct. 27, 2015 Sheet 28 of 32 US 9,173,053 B2

Fann 1000

1002 Detecting presence of one or more electronic devices near a wearable computing
device that are within a spatial pod of the wearable computing device, the spatial pod of
the wearable computing device being a spatial volume that includes the wearable
computing device and being defined by an enveloping boundary, where low-power
wireless signals generated by the wearable computing device being discernible over
background noisc within the enveloping boundary and not discerible over background
noise outside the enveloping boundary, the wearable computing device being a
computing device designed to be wormn by a user

'

1004 Determining which of the one or more electronic devices that are detected as being
within the spatial pod of the wearable computing device are at least designed to provide
one or more specific functionalities that are being sought by the wearable computing
device

A

1006 Acquiring, by the wearable computing device based at least, in part, on said
detecting and said determining, one or more specific functionalities that are available
through at least one electronic device that was detected within the spatial pod of the
wearable computing device and that was determined to provide the one or more specific
functionalities

Y

(008 Controlling the wearable computing device based, at least in part, on data obtained
through the acquired one or more specific functionalitics

l

FI1G. 10
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/—~1200

1202 Detecting presence of one or more electronic devices near a wearable computing
device that are within a spatial pod of the wearable computing device, the spatial pod of
the wearable computing device being a spatial volume that includes the wearable
computing device and being defined by an enveloping boundary, where low-power
wireless signals generated by the wearable computing device being discernible over
background noise within the cnveloping boundary and not discernible over background
noise outside the enveloping boundary, the wearable computing device being a
computing device designed to be worn by a user

!

1204 Determining which of the one or more electronic devices that are detected as being
within the spatial pod of the wearable computing device are at least designed to provide
one or more specific functionalities that are being sought by the wearable computing
device

L
1206 Acquiring, by the wearable computing device based at least, in part, on said
detecting and said determining, onc or more specific functionalities that are available
through at least one electronic device that was detected within the spatial pod of the

wearable computing device and that was determined to provide the one or more specific
functionalitics

A
1208 Presenting, by the wearable computing device, one or more indicators that indicates
that the one or more specific functionalities have been acquired by the wearable
computing device, the one or more indicators being automatically presented in response,
at least in part, to the one or more specific functionalities being acquired by the wearable
computing device

FI1G. 12
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SYSTEMS AND METHODS FOR PROVIDING
ONE OR MORE FUNCTIONALITIES TO A
WEARABLE COMPUTING DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

If an Application Data Sheet (ADS) has been filed on the
filing date of this application, it is incorporated by reference
herein. Any applications claimed on the ADS for priority
under 35 U.S.C. §§119, 120, 121, or 365(c), and any and all
parent, grandparent, great-grandparent, etc. applications of
such applications, are also incorporated by reference, includ-
ing any priority claims made in those applications and any
material incorporated by reference, to the extent such subject
matter is not inconsistent herewith.

The present application is related to and/or claims the
benefit of the earliest available effective filing date(s) from
the following listed application(s) (the “Priority Applica-
tions”), if any, listed below (e.g., claims earliest available
priority dates for other than provisional patent applications or
claims benefits under 35 USC §119(e) for provisional patent
applications, for any and all parent, grandparent, great-grand-
parent, etc. applications of the Priority Application(s)). In
addition, the present application is related to the “Related
Applications,” if any, listed below.

PRIORITY APPLICATIONS

The present application constitutes a continuation-in-part
of' U.S. patent application Ser. No. 13/950,926, entitled SYS-
TEMS AND METHODS FOR PROVIDING ONE OR
MORE FUNCTIONALITIES TO A WEARABLE COM-
PUTING DEVICE WITH SMALL FORM FACTOR, nam-
ing Pablos Holman, Roderick A. Hyde; Royce A. Levien;
Richard T. Lord; Robert W. Lord; Mark A. Malamud; Clar-
ence T. Tegreene as inventors, filed 25 Jul. 2013 with attorney
docket no. 0213-003-031-000000, which is currently
co-pending or is an application of which a currently co-
pending application is entitled to the benefit of the filing date.

RELATED APPLICATIONS

None as of the filing date.

The United States Patent Office (USPTO) has published a
notice to the effect that the USPTO’s computer programs
require that patent applicants reference both a serial number
and indicate whether an application is a continuation, con-
tinuation-in-part, or divisional of a parent application.
Stephen G. Kunin, Benefit of Prior-Filed Application,
USPTO Official Gazette Mar. 18, 2003. The USPTO further
has provided forms for the Application Data Sheet which
allow automatic loading of bibliographic data but which
require identification of each application as a continuation,
continuation-in-part, or divisional of a parent application.
The present Applicant Entity (hereinafter “Applicant”) has
provided above a specific reference to the application(s) from
which priority is being claimed as recited by statute. Appli-
cant understands that the statute is unambiguous in its specific
reference language and does not require either a serial number
or any characterization, such as “continuation” or “continu-
ation-in-part,” for claiming priority to U.S. patent applica-
tions. Notwithstanding the foregoing, Applicant understands
that the USPTO’s computer programs have certain data entry
requirements, and hence Applicant has provided designa-
tion(s) of a relationship between the present application and
its parent application(s) as set forth above and in any ADS
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filed in this application, but expressly points out that such
designation(s) are not to be construed in any way as any type
of commentary and/or admission as to whether or not the
present application contains any new matter in addition to the
matter of its parent application(s).

If the listings of applications provided above are inconsis-
tent with the listings provided via an ADS, it is the intent of
the Applicant to claim priority to each application that
appears in the Priority Applications section of the ADS and to
each application that appears in the Priority Applications
section of this application.

All subject matter of the Priority Applications and the
Related Applications and of any and all parent, grandparent,
great-grandparent, etc. applications of the Priority Applica-
tions and the Related Applications, including any priority
claims, is incorporated herein by reference to the extent such
subject matter is not inconsistent herewith.

SUMMARY

In one or more various aspects, a method includes but is not
limited to detecting presence of one or more electronic
devices near a wearable computing device that are within a
spatial pod of the wearable computing device, the spatial pod
of'the wearable computing device being a spatial volume that
includes the wearable computing device and being defined by
an enveloping boundary, where low-power wireless signals
generated by the wearable computing device being discern-
ible over background noise within the enveloping boundary
and not discernible over background noise outside the envel-
oping boundary, the wearable computing device being a com-
puting device designed to be worn by a user, determining
which of the one or more electronic devices that are detected
as being within the spatial pod of the wearable computing
device are at least designed to provide one or more specific
functionalities that are being sought by the wearable comput-
ing device; and acquiring, by the wearable computing device
based at least, in part, on said detecting and said determining,
one or more specific functionalities that are available through
at least one electronic device that was detected within the
spatial pod of the wearable computing device and that was
determined to provide the one or more specific functional-
ities. In some implementations, at least one of the detecting,
determining, or acquiring being performed by a machine or
article of manufacture. In addition to the foregoing, other
method aspects are described in the claims, drawings, and text
forming a part of the disclosure set forth herein.

Inone or more various aspects, one or more related systems
may be implemented in machines, compositions of matter, or
manufactures of systems, limited to patentable subject matter
under 35 U.S.C. 101. The one or more related systems may
include, but are not limited to, circuitry and/or programming
for effecting the herein-referenced method aspects. The cir-
cuitry and/or programming may be virtually any combination
of hardware, software, and/or firmware configured to effect
the herein-referenced method aspects depending upon the
design choices of the system designer, and limited to patent-
able subject matter under 35 USC 101.

In one or more various aspects, a system includes, but is not
limited to, means for detecting presence of one or more elec-
tronic devices near a wearable computing device that are
within a spatial pod of the wearable computing device, the
spatial pod of the wearable computing device being a spatial
volume that includes the wearable computing device and
being defined by an enveloping boundary, where low-power
wireless signals generated by the wearable computing device
being discernible over background noise within the envelop-
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ing boundary and not discernible over background noise out-
side the enveloping boundary, the wearable computing device
being a computing device designed to be worn by a user,
means for determining which of the one or more electronic
devices that are detected as being within the spatial pod of the
wearable computing device are at least designed to provide
one or more specific functionalities that are being sought by
the wearable computing device, and means for acquiring, by
the wearable computing device based at least, in part, on said
detecting and said determining, one or more specific func-
tionalities that are available through at least one electronic
device that was detected within the spatial pod of the wear-
able computing device and that was determined to provide the
one or more specific functionalities. In addition to the fore-
going, other system aspects are described in the claims, draw-
ings, and text forming a part of the disclosure set forth herein.

In one or more various aspects, a system includes, but is not
limited to, circuitry for detecting presence of one or more
electronic devices near a wearable computing device that are
within a spatial pod of the wearable computing device, the
spatial pod of the wearable computing device being a spatial
volume that includes the wearable computing device and
being defined by an enveloping boundary, where low-power
wireless signals generated by the wearable computing device
being discernible over background noise within the envelop-
ing boundary and not discernible over background noise out-
side the enveloping boundary, the wearable computing device
being a computing device designed to be worn by a user,
circuitry for determining which of the one or more electronic
devices that are detected as being within the spatial pod of the
wearable computing device are at least designed to provide
one or more specific functionalities that are being sought by
the wearable computing device, and circuitry for acquiring,
by the wearable computing device based at least, in part, on
said detecting and said determining, one or more specific
functionalities that are available through at least one elec-
tronic device that was detected within the spatial pod of the
wearable computing device and that was determined to pro-
vide the one or more specific functionalities. In addition to the
foregoing, other system aspects are described in the claims,
drawings, and text forming a part of the disclosure set forth
herein.

In one or more various aspects, a computer program prod-
uct, comprising a signal bearing non-transitory storage
medium, bearing one or more instructions including, but not
limited to, detecting presence of one or more electronic
devices near a wearable computing device that are within a
spatial pod of the wearable computing device, the spatial pod
of'the wearable computing device being a spatial volume that
includes the wearable computing device and being defined by
an enveloping boundary, where low-power wireless signals
generated by the wearable computing device being discern-
ible over background noise within the enveloping boundary
and not discernible over background noise outside the envel-
oping boundary, the wearable computing device being a com-
puting device designed to be worn by a user, determining
which of the one or more electronic devices that are detected
as being within the spatial pod of the wearable computing
device are at least designed to provide one or more specific
functionalities that are being sought by the wearable comput-
ing device, and acquiring, by the wearable computing device
based at least, in part, on said detecting and said determining,
one or more specific functionalities that are available through
at least one electronic device that was detected within the
spatial pod of the wearable computing device and that was
determined to provide the one or more specific functional-
ities. In addition to the foregoing, other computer program
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product aspects are described in the claims, drawings, and
text forming a part of the disclosure set forth herein.

In one or more various aspects, a wearable computing
device includes, but is not limited to a nearby device sensing
module configured to sense presence of one or more elec-
tronic devices near the wearable computing device that are
within a spatial pod surrounding the wearable computing
device, the spatial pod surrounding the wearable computing
device being a spatial volume that includes the wearable
computing device and being enclosed by an enveloping
boundary, where low-power wireless signals generated by the
wearable computing device being discernible over back-
ground noise within the enveloping boundary and not dis-
cernible over background noise outside the enveloping
boundary; a functionally designed device ascertaining mod-
ule configured to ascertain which of the one or more elec-
tronic devices that were sensed as being within the spatial pod
of the wearable computing device are at least designed to
provide one or more specific functionalities that are being
sought by the wearable computing device; a functionality
obtaining module configured to obtain one or more specific
functionalities that are available through at least one elec-
tronic device that was sensed by the nearby device sensing
module as being within the spatial pod of the wearable com-
puting device and that was ascertained by the functionally
designed device ascertaining module as providing the one or
more specific functionalities; and one or more components
for coupling to a user.

In addition to the foregoing, various other method and/or
system and/or program product aspects are set forth and
described in the teachings such as text (e.g., claims and/or
detailed description) and/or drawings of the present disclo-
sure.

The foregoing is a summary and thus may contain simpli-
fications, generalizations, inclusions, and/or omissions of
detail; consequently, those skilled in the art will appreciate
that the summary is illustrative only and is NOT intended to
be in any way limiting. Other aspects, features, and advan-
tages of the devices and/or processes and/or other subject
matter described herein will become apparent by reference to
the detailed description, the corresponding drawings, and/or
in the teachings set forth herein.

BRIEF DESCRIPTION OF THE FIGURES

For a more complete understanding of embodiments, ref-
erence now is made to the following descriptions taken in
connection with the accompanying drawings. The use of the
same symbols in different drawings typically indicates simi-
lar or identical items, unless context dictates otherwise. The
illustrative embodiments described in the detailed descrip-
tion, drawings, and claims are not meant to be limiting. Other
embodiments may be utilized, and other changes may be
made, without departing from the spirit or scope of the subject
matter presented here.

FIG. 1 is a high-level block diagram of a wearable com-
puting device 10* operating in an exemplary environment.

FIG. 2A shows exemplary computing glasses 12 that the
wearable computing device 10* of FIG. 1 may be in the form
of in accordance with various embodiments.

FIG. 2B shows an exemplary computing watch 14 that the
wearable computing device 10* of FIG. 1 may be in the form
of in accordance with various embodiments.

FIG. 2C shows an exemplary computing bracelet 16 in
accordance with various embodiments.
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FIGS. 3A, 3B, 3C, 3D, and 3E show exemplary Graphical
User Interfaces (GUIs) that may be displayed by the wearable
computing device 10* of FIG. 1.

FIG. 4A shows a block diagram of particular implementa-
tion of the wearable computing device 10* of FIG. 1.

FIG. 4B shows a block diagram of another implementation
of the wearable computing device 10* of FIG. 1

FIG. 5A shows another perspective of the nearby device
sensing module 102* of FIGS. 4A and 4B (e.g., the nearby
device sensing module 102' of FIG. 4A or the nearby device
sensing module 102" of FIG. 4B) in accordance with various
implementations.

FIG. 5B shows another perspective of the functionally
designed device ascertaining module 104* of FIGS. 4A and
4B (e.g., the functionally designed device ascertaining mod-
ule 104' of FIG. 4 A or the functionally designed device ascer-
taining module 104" of FIG. 4B) in accordance with various
implementations.

FIG. 5C shows another perspective of the functionality
obtaining module 106* of FIGS. 4A and 4B (e.g., the func-
tionality obtaining module 106' of FIG. 4A or the function-
ality obtaining module 106" of FIG. 4B) in accordance with
various implementations.

FIG. 5D shows another perspective of the device operating
module 108* of FIGS. 4A and 4B (e.g., the device operating
module 108' of FIG. 4A or the device operating module 108"
of FIG. 4B) in accordance with various implementations.

FIG. 5E shows another perspective of the indicator provid-
ing module 110* of FIGS. 4A and 4B (e.g., the indicator
providing module 110" of FIG. 4A or the indicator providing
module 110" of FIG. 4B) in accordance with various imple-
mentations.

FIG. 6 is a high-level logic flowchart of a process, e.g.,
operational flow 600, according to some embodiments.

FIG. 7A is a high-level logic flowchart of a process depict-
ing alternate implementations of the nearby device detecting
operation 602 of FIG. 6.

FIG. 7B is a high-level logic flowchart of a process depict-
ing alternate implementations of the nearby device detecting
operation 602 of FIG. 6.

FIG. 7C is a high-level logic flowchart of a process depict-
ing alternate implementations of the nearby device detecting
operation 602 of FIG. 6.

FIG. 7D is a high-level logic flowchart of a process depict-
ing alternate implementations of the nearby device detecting
operation 602 of FIG. 6.

FIG. 7E is a high-level logic flowchart of a process depict-
ing alternate implementations of the nearby device detecting
operation 602 of FIG. 6.

FIG. 7F is a high-level logic flowchart of a process depict-
ing alternate implementations of the nearby device detecting
operation 602 of FIG. 6.

FIG. 8A is a high-level logic flowchart of a process depict-
ing alternate implementations of the functionally designed
device determining operation 604 of FIG. 6.

FIG. 8B is a high-level logic flowchart of a process depict-
ing alternate implementations of the functionally designed
device determining operation 604 of FIG. 6.

FIG. 8C is a high-level logic flowchart of a process depict-
ing alternate implementations of the functionally designed
device determining operation 604 of FIG. 6.

FIG. 8D is a high-level logic flowchart of a process depict-
ing alternate implementations of the functionally designed
device determining operation 604 of FIG. 6.

FIG. 8E is a high-level logic flowchart of a process depict-
ing alternate implementations of the functionally designed
device determining operation 604 of FIG. 6.
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FIG. 9A is a high-level logic flowchart of a process depict-
ing alternate implementations of the functionality acquiring
operation 606 of FIG. 6.

FIG. 9B is a high-level logic flowchart of a process depict-
ing alternate implementations of the functionality acquiring
operation 606 of FIG. 6.

FIG. 9C is a high-level logic flowchart of a process depict-
ing alternate implementations of the functionality acquiring
operation 606 of FIG. 6.

FIG. 9D is a high-level logic flowchart of a process depict-
ing alternate implementations of the functionality acquiring
operation 606 of FIG. 6.

FIG. 9E is a high-level logic flowchart of a process depict-
ing alternate implementations of the functionality acquiring
operation 606 of FIG. 6.

FIG. 10 is a high-level logic flowchart of a process, e.g.,
operational flow 1000, according to some embodiments.

FIG. 11A is a high-level logic flowchart of a process
depicting alternate implementations of the device controlling
operation 1008 of FIG. 10.

FIG. 11B is ahigh-level logic flowchart of a process depict-
ing alternate implementations of the device controlling
operation 1008 of FIG. 10.

FIG. 12 is a high-level logic flowchart of a process, e.g.,
operational flow 1200, according to some embodiments.

FIG. 13 is a high-level logic flowchart of a process depict-
ing alternate implementations of the indicator presenting
operation 1208 of FIG. 10.

DETAILED DESCRIPTION

In the following detailed description, reference is made to
the accompanying drawings, which form a part hereof. In the
drawings, similar symbols typically identify similar or iden-
tical components or items, unless context dictates otherwise.
The illustrative embodiments described in the detailed
description, drawings, and claims are not meant to be limit-
ing. Other embodiments may be utilized, and other changes
may be made, without departing from the spirit or scope of the
subject matter presented here.

Thus, in accordance with various embodiments, computa-
tionally implemented methods, systems, circuitry, articles of
manufacture, ordered chains of matter, and computer pro-
gram products are designed to, among other things, provide
one or more wearable computing devices for the environment
illustrated in FIG. 1.

The claims, description, and drawings of this application
may describe one or more of the instant technologies in opera-
tional/functional language, for example as a set of operations
to be performed by a computer. Such operational/functional
description in most instances would be understood by one
skilled the art as specifically-configured hardware (e.g.,
because a general purpose computer in effect becomes a
special purpose computer once it is programmed to perform
particular functions pursuant to instructions from program
software).

Importantly, although the operational/functional descrip-
tions described herein are understandable by the human mind,
they are not abstract ideas of the operations/functions
divorced from computational implementation of those opera-
tions/functions. Rather, the operations/functions represent a
specification for the massively complex computational
machines or other means. As discussed in detail below, the
operational/functional language must be read in its proper
technological context, i.e., as concrete specifications for
physical implementations.
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The logical operations/functions described herein are a
distillation of machine specifications or other physical
mechanisms specified by the operations/functions such that
the otherwise inscrutable machine specifications may be
comprehensible to the human mind. The distillation also
allows one of skill in the art to adapt the operational/func-
tional description of the technology across many different
specific vendors” hardware configurations or platforms, with-
out being limited to specific vendors’ hardware configura-
tions or platforms.

Some of the present technical description (e.g., detailed
description, drawings, claims, etc.) may be set forth in terms
oflogical operations/functions. As described in more detail in
the following paragraphs, these logical operations/functions
are not representations of abstract ideas, but rather represen-
tative of static or sequenced specifications of various hard-
ware elements. Differently stated, unless context dictates oth-
erwise, the logical operations/functions will be understood by
those of skill in the art to be representative of static or
sequenced specifications of various hardware elements. This
is true because tools available to one of skill in the art to
implement technical disclosures set forth in operational/func-
tional formats—tools in the form of a high-level program-
ming language (e.g., C, java, visual basic, etc.), or tools in the
form of Very high speed Hardware Description Language
(“VHDL,” which is a language that uses text to describe logic
circuits)—are generators of static or sequenced specifications
of various hardware configurations. This fact is sometimes
obscured by the broad term “software,” but, as shown by the
following explanation, those skilled in the art understand that
what is termed “software” is a shorthand for a massively
complex interchaining/specification of ordered-matter ele-
ments. The term “ordered-matter elements” may refer to
physical components of computation, such as assemblies of
electronic logic gates, molecular computing logic constitu-
ents, quantum computing mechanisms, etc.

For example, a high-level programming language is a pro-
gramming language with strong abstraction, e.g., multiple
levels of abstraction, from the details of the sequential orga-
nizations, states, inputs, outputs, etc., of the machines that a
high-level programming language actually specifies. See,
e.g., Wikipedia, High-level programming language, http://
en.wikipedia.org/wiki/High-level ., . .ming_language (as
of Jun. 5, 2012, 21:00 GMT). In order to facilitate human
comprehension, in many instances, high-level programming
languages resemble or even share symbols with natural lan-
guages. See, e.g., Wikipedia, Natural language, http://en.
wikipedia.org/wiki/Natural_language (as of Jun. 5, 2012,
21:00 GMT).

It has been argued that because high-level programming
languages use strong abstraction (e.g., that they may resemble
or share symbols with natural languages), they are therefore a
“purely mental construct” (e.g., that “software”—a computer
program or computer programming—is somehow an inef-
fable mental construct, because at a high level of abstraction,
it can be conceived and understood in the human mind). This
argument has been used to characterize technical description
in the form of functions/operations as somehow “abstract
ideas.” In fact, in technological arts (e.g., the information and
communication technologies) this is not true.

The fact that high-level programming languages use strong
abstraction to facilitate human understanding should not be
taken as an indication that what is expressed is an abstract
idea. In fact, those skilled in the art understand that just the
opposite is true. If a high-level programming language is the
tool used to implement a technical disclosure in the form of
functions/operations, those skilled in the art will recognize
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that, far from being abstract, imprecise, “fuzzy,” or “mental”
in any significant semantic sense, such a tool is instead a near
incomprehensibly precise sequential specification of specific
computational machines—the parts of which are built up by
activating/selecting such parts from typically more general
computational machines over time (e.g., clocked time). This
fact is sometimes obscured by the superficial similarities
between high-level programming languages and natural lan-
guages. These superficial similarities also may cause a gloss-
ing over of the fact that high-level programming language
implementations ultimately perform valuable work by creat-
ing/controlling many different computational machines.

The many different computational machines that a high-
level programming language specifies are almost unimagin-
ably complex. At base, the hardware used in the computa-
tional machines typically consists of some type of ordered
matter (e.g., traditional electronic devices (e.g., transistors),
deoxyribonucleic acid (DNA), quantum devices, mechanical
switches, optics, fluidics, pneumatics, optical devices (e.g.,
optical interference devices), molecules, etc.) that are
arranged to form logic gates. Logic gates are typically physi-
cal devices that may be electrically, mechanically, chemi-
cally, or otherwise driven to change physical state in order to
create a physical reality of Boolean logic.

Logic gates may be arranged to form logic circuits, which
are typically physical devices that may be electrically,
mechanically, chemically, or otherwise driven to create a
physical reality of certain logical functions. Types of logic
circuits include such devices as multiplexers, registers, arith-
metic logic units (ALUs), computer memory, etc., each type
ofwhich may be combined to form yet other types of physical
devices, such as a central processing unit (CPU)—the best
known of which is the microprocessor. A modern micropro-
cessor will often contain more than one hundred million logic
gates in its many logic circuits (and often more than a billion
transistors). See, e.g., Wikipedia, Logic gates, http://en.wiki-
pedia.org/wiki/Logic_gates (as of Jun. 5,2012, 21:03 GMT).

The logic circuits forming the microprocessor are arranged
to provide a microarchitecture that will carry out the instruc-
tions defined by that microprocessor’s defined Instruction Set
Architecture. The Instruction Set Architecture is the part of
the microprocessor architecture related to programming,
including the native data types, instructions, registers,
addressing modes, memory architecture, interrupt and excep-
tion handling, and external Input/Output. See, e.g., Wikipe-
dia, Computer architecture, http://en.wikipedia.org/wiki/
Computer_architecture (as of Jun. 5, 2012, 21:03 GMT).

The Instruction Set Architecture includes a specification of
the machine language that can be used by programmers to
use/control the microprocessor. Since the machine language
instructions are such that they may be executed directly by the
microprocessor, typically they consist of strings of binary
digits, or bits. For example, a typical machine language
instruction might be many bits long (e.g., 32, 64, or 128 bit
strings are currently common). A typical machine language
instruction might take the form
“11110000101011110000111100111111” (a 32 bit instruc-
tion).

It is significant here that, although the machine language
instructions are written as sequences of binary digits, in actu-
ality those binary digits specify physical reality. For example,
if certain semiconductors are used to make the operations of
Boolean logic a physical reality, the apparently mathematical
bits “1” and “0” in a machine language instruction actually
constitute shorthand that specifies the application of specific
voltages to specific wires. For example, in some semiconduc-
tor technologies, the binary number “1” (e.g., logical “1”) in
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a machine language instruction specifies around +5 volts
applied to a specific “wire” (e.g., metallic traces on a printed
circuit board) and the binary number “0” (e.g., logical “0”) in
a machine language instruction specifies around -5 volts
applied to a specific “wire.” In addition to specifying voltages
of the machines’ configuration, such machine language
instructions also select out and activate specific groupings of
logic gates from the millions of logic gates of the more gen-
eral machine. Thus, far from abstract mathematical expres-
sions, machine language instruction programs, even though
written as a string of zeros and ones, specify many, many
constructed physical machines or physical machine states.

Machine language is typically incomprehensible by most
humans (e.g., the above example was just ONE instruction,
and some personal computers execute more than two billion
instructions every second). See, e.g., Wikipedia, Instructions
per second, http://en.wikipedia.org/wiki/Instructions_per_
second (as of Jun. 5, 2012, 21:04 GMT). Thus, programs
written in machine language—which may be tens of millions
of machine language instructions long—are incomprehen-
sible. In view of this, early assembly languages were devel-
oped that used mnemonic codes to refer to machine language
instructions, rather than using the machine language instruc-
tions’ numeric values directly (e.g., for performing a multi-
plication operation, programmers coded the abbreviation
“mult,” which represents the binary number “011000” in
MIPS machine code). While assembly languages were ini-
tially a great aid to humans controlling the microprocessors to
perform work, in time the complexity of the work that needed
to be done by the humans outstripped the ability of humans to
control the microprocessors using merely assembly lan-
guages.

At this point, it was noted that the same tasks needed to be
done over and over, and the machine language necessary to do
those repetitive tasks was the same. In view of this, compilers
were created. A compiler is a device that takes a statement that
is more comprehensible to a human than either machine or
assembly language, such as “add 2+2 and output the result,”
and translates that human understandable statement into a
complicated, tedious, and immense machine language code
(e.g., millions of 32, 64, or 128 bit length strings). Compilers
thus translate high-level programming language into machine
language.

This compiled machine language, as described above, is
then used as the technical specification which sequentially
constructs and causes the interoperation of many different
computational machines such that humanly useful, tangible,
and concrete work is done. For example, as indicated above,
such machine language—the compiled version of the higher-
level language—functions as a technical specification which
selects out hardware logic gates, specifies voltage levels,
voltage transition timings, etc., such that the humanly useful
work is accomplished by the hardware.

Thus, a functional/operational technical description, when
viewed by one of skill in the art, is far from an abstract idea.
Rather, such a functional/operational technical description,
when understood through the tools available in the art such as
those just described, is instead understood to be a humanly
understandable representation of a hardware specification,
the complexity and specificity of which far exceeds the com-
prehension of most any one human. With this in mind, those
skilled in the art will understand that any such operational/
functional technical descriptions—in view of the disclosures
herein and the knowledge of those skilled in the art—may be
understood as operations made into physical reality by (a) one
or more interchained physical machines, (b) inter-
chained logic gates configured to create one or more physical
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machine(s) representative of sequential/combinatorial
logic(s), (c) interchained ordered matter making up logic
gates (e.g., interchained electronic devices (e.g., transistors),
DNA, quantum devices, mechanical switches, optics, fluid-
ics, pneumatics, molecules, etc.) that create physical reality
representative of logic(s), or (d) virtually any combination of
the foregoing. Indeed, any physical object which has a stable,
measurable, and changeable state may be used to construct a
machine based on the above technical description. Charles
Babbage, for example, constructed the first computer out of
wood and powered by cranking a handle.

Thus, far from being understood as an abstract idea, those
skilled in the art will recognize a functional/operational tech-
nical description as a humanly-understandable representation
of one or more almost unimaginably complex and time
sequenced hardware instantiations. The fact that functional/
operational technical descriptions might lend themselves
readily to high-level computing languages (or high-level
block diagrams for that matter) that share some words, struc-
tures, phrases, etc. with natural language simply cannot be
taken as an indication that such functional/operational tech-
nical descriptions are abstract ideas, or mere expressions of
abstract ideas. In fact, as outlined herein, in the technological
arts this is simply not true. When viewed through the tools
available to those of skill in the art, such functional/opera-
tional technical descriptions are seen as specifying hardware
configurations of almost unimaginable complexity.

As outlined above, the reason for the use of functional/
operational technical descriptions is at least twofold. First,
the use of functional/operational technical descriptions
allows near-infinitely complex machines and machine opera-
tions arising from interchained hardware elements to be
described in a manner that the human mind can process (e.g.,
by mimicking natural language and logical narrative flow).
Second, the use of functional/operational technical descrip-
tions assists the person of skill in the art in understanding the
described subject matter by providing a description that is
more or less independent of any specific vendor’s piece(s) of
hardware.

The use of functional/operational technical descriptions
assists the person of skill in the art in understanding the
described subject matter since, as is evident from the above
discussion, one could easily, although not quickly, transcribe
the technical descriptions set forth in this document as tril-
lions of ones and zeroes, billions of single lines of assembly-
level machine code, millions of logic gates, thousands of gate
arrays, or any number of intermediate levels of abstractions.
However, if any such low-level technical descriptions were to
replace the present technical description, a person of skill in
the art could encounter undue difficulty in implementing the
disclosure, because such a low-level technical description
would likely add complexity without a corresponding benefit
(e.g., by describing the subject matter utilizing the conven-
tions of one or more vendor-specific pieces of hardware).
Thus, the use of functional/operational technical descriptions
assists those of skill in the art by separating the technical
descriptions from the conventions of any vendor-specific
piece of hardware.

In view of the foregoing, the logical operations/functions
set forth in the present technical description are representative
of static or sequenced specifications of various ordered-mat-
ter elements, in order that such specifications may be com-
prehensible to the human mind and adaptable to create many
various hardware configurations. The logical operations/
functions disclosed herein should be treated as such, and
should not be disparagingly characterized as abstract ideas
merely because the specifications they represent are pre-
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sented in a manner that one of skill in the art can readily
understand and apply in a manner independent of a specific
vendor’s hardware implementation.

Those having skill in the art will recognize that the state of
the art has progressed to the point where there is little distinc-
tion left between hardware, software, and/or firmware imple-
mentations of aspects of systems; the use of hardware, soft-
ware, and/or firmware is generally (but not always, in that in
certain contexts the choice between hardware and software
can become significant) a design choice representing cost vs.
efficiency tradeoffs. Those having skill in the art will appre-
ciate that there are various vehicles by which processes and/or
systems and/or other technologies described herein can be
effected (e.g., hardware, software, and/or firmware), and that
the preferred vehicle will vary with the context in which the
processes and/or systems and/or other technologies are
deployed. For example, if an implementer determines that
speed and accuracy are paramount, the implementer may opt
for a mainly hardware and/or firmware vehicle; alternatively,
if flexibility is paramount, the implementer may opt for a
mainly software implementation; or, yet again alternatively,
the implementer may opt for some combination of hardware,
software, and/or firmware in one or more machines, compo-
sitions of matter, and articles of manufacture, limited to pat-
entable subject matter under 35 USC 101. Hence, there are
several possible vehicles by which the processes and/or
devices and/or other technologies described herein may be
effected, none of which is inherently superior to the other in
that any vehicle to be utilized is a choice dependent upon the
context in which the vehicle will be deployed and the specific
concerns (e.g., speed, flexibility, or predictability) of the
implementer, any of which may vary. Those skilled in the art
will recognize that optical aspects of implementations will
typically employ optically-oriented hardware, software, and
or firmware.

In some implementations described herein, logic and simi-
lar implementations may include software or other control
structures. Electronic circuitry, for example, may have one or
more paths of electrical current constructed and arranged to
implement various functions as described herein. In some
implementations, one or more media may be configured to
bear a device-detectable implementation when such media
holds or transmits device detectable instructions operable to
perform as described herein. In some variants, for example,
implementations may include an update or modification of
existing software or firmware, or of gate arrays or program-
mable hardware, such as by performing a reception of or a
transmission of one or more instructions in relation to one or
more operations described herein. Alternatively or addition-
ally, in some variants, an implementation may include spe-
cial-purpose hardware, software, firmware components, and/
or general-purpose components executing or otherwise
invoking special-purpose components. Specifications or
other implementations may be transmitted by one or more
instances of tangible transmission media as described herein,
optionally by packet transmission or otherwise by passing
through distributed media at various times.

Alternatively or additionally, implementations may
include executing a special-purpose instruction sequence or
invoking circuitry for enabling, triggering, coordinating,
requesting, or otherwise causing one or more occurrences of
virtually any functional operations described herein. In some
variants, operational or other logical descriptions herein may
be expressed as source code and compiled or otherwise
invoked as an executable instruction sequence. In some con-
texts, for example, implementations may be provided, in
whole or in part, by source code, such as C++, or other code

20

25

35

40

45

50

55

60

65

12

sequences. In other implementations, source or other code
implementation, using commercially available and/or tech-
niques in the art, may be compiled/implemented/translated/
converted into a high-level descriptor language (e.g., initially
implementing described technologies in C or C++ program-
ming language and thereafter converting the programming
language implementation into a logic-synthesizable language
implementation, a hardware description language implemen-
tation, a hardware design simulation implementation, and/or
other such similar mode(s) of expression). For example, some
or all of a logical expression (e.g., computer programming
language implementation) may be manifested as a Verilog-
type hardware description (e.g., via Hardware Description
Language (HDL) and/or Very High Speed Integrated Circuit
Hardware Descriptor Language (VHDL)) or other circuitry
model which may then be used to create a physical imple-
mentation having hardware (e.g., an Application Specific
Integrated Circuit). Those skilled in the art will recognize
how to obtain, configure, and optimize suitable transmission
or computational elements, material supplies, actuators, or
other structures in light of these teachings.

Those skilled in the art will recognize that it is common
within the art to implement devices and/or processes and/or
systems, and thereafter use engineering and/or other practices
to integrate such implemented devices and/or processes and/
or systems into more comprehensive devices and/or pro-
cesses and/or systems. That is, at least a portion of the devices
and/or processes and/or systems described herein can be inte-
grated into other devices and/or processes and/or systems via
a reasonable amount of experimentation. Those having skill
in the art will recognize that examples of such other devices
and/or processes and/or systems might include—as appropri-
ate to context and application—all or part of devices and/or
processes and/or systems of (a) an air conveyance (e.g., an
airplane, rocket, helicopter, etc.), (b) a ground conveyance
(e.g., a car, truck, locomotive, tank, armored personnel car-
rier, etc.), (¢) abuilding (e.g., a home, warehouse, office, etc.),
(d) an appliance (e.g., a refrigerator, a washing machine, a
dryer, etc.), (¢) a communications system (e.g., a networked
system, a telephone system, a Voice over IP system, etc.), (f)
a business entity (e.g., an Internet Service Provider (ISP)
entity such as Comcast Cable, Qwest, Southwestern Bell,
etc.), or (g) a wired/wireless services entity (e.g., Sprint,
Cingular, Nextel, etc.), etc.

In certain cases, use of a system or method may occur in a
territory even if components are located outside the territory.
For example, in a distributed computing context, use of a
distributed computing system may occur in a territory even
though parts of the system may be located outside of the
territory (e.g., relay, server, processor, signal-bearing
medium, transmitting computer, receiving computer, etc.
located outside the territory).

A sale of a system or method may likewise occur in a
territory even if components of the system or method are
located and/or used outside the territory. Further, implemen-
tation of at least part of a system for performing a method in
one territory does not preclude use of the system in another
territory

In a general sense, those skilled in the art will recognize
that the various embodiments described herein can be imple-
mented, individually and/or collectively, by various types of
electro-mechanical systems having a wide range of electrical
components such as hardware, software, firmware, and/or
virtually any combination thereof| limited to patentable sub-
ject matter under 35 U.S.C. 101; and a wide range of compo-
nents that may impart mechanical force or motion such as
rigid bodies, spring or torsional bodies, hydraulics, electro-
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magnetically actuated devices, and/or virtually any combina-
tion thereof. Consequently, as used herein “electro-mechani-
cal system” includes, but is not limited to, electrical circuitry
operably coupled with a transducer (e.g., an actuator, a motor,
a piezoelectric crystal, a Micro Electro Mechanical System
(MEMS), etc.), electrical circuitry having at least one discrete
electrical circuit, electrical circuitry having at least one inte-
grated circuit, electrical circuitry having at least one applica-
tion specific integrated circuit, electrical circuitry forming a
general purpose computing device configured by a computer
program (e.g., a general purpose computer configured by a
computer program which at least partially carries out pro-
cesses and/or devices described herein, or a microprocessor
configured by a computer program which at least partially
carries out processes and/or devices described herein), elec-
trical circuitry forming a memory device (e.g., forms of
memory (e.g., random access, flash, read only, etc.)), electri-
cal circuitry forming a communications device (e.g., a
modem, communications switch, optical-electrical equip-
ment, etc.), and/or any non-electrical analog thereto, such as
optical or other analogs (e.g., graphene based circuitry).
Those skilled in the art will also appreciate that examples of
electro-mechanical systems include, but are not limited to, a
variety of consumer electronics systems, medical devices, as
well as other systems such as motorized transport systems,
factory automation systems, security systems, and/or com-
munication/computing systems. Those skilled in the art will
recognize that electro-mechanical as used herein is not nec-
essarily limited to a system that has both electrical and
mechanical actuation except as context may dictate other-
wise.

In a general sense, those skilled in the art will recognize
that the various aspects described herein which can be imple-
mented, individually and/or collectively, by a wide range of
hardware, software, firmware, and/or any combination
thereof can be viewed as being composed of various types of
“electrical circuitry.” Consequently, as used herein “electrical
circuitry” includes, but is not limited to, electrical circuitry
having at least one discrete electrical circuit, electrical cir-
cuitry having at least one integrated circuit, electrical cir-
cuitry having at least one application specific integrated cir-
cuit, electrical circuitry forming a general purpose computing
device configured by a computer program (e.g., a general
purpose computer configured by a computer program which
at least partially carries out processes and/or devices
described herein, or a microprocessor configured by a com-
puter program which at least partially carries out processes
and/or devices described herein), electrical circuitry forming
a memory device (e.g., forms of memory (e.g., random
access, flash, read only, etc.)), and/or electrical circuitry
forming a communications device (e.g., a modem, commu-
nications switch, optical-electrical equipment, etc.). Those
having skill in the art will recognize that the subject matter
described herein may be implemented in an analog or digital
fashion or some combination thereof.

Those skilled in the art will recognize that at least a portion
of'the devices and/or processes described herein can be inte-
grated into an image processing system. Those having skill in
the art will recognize that a typical image processing system
generally includes one or more of a system unit housing, a
video display device, memory such as volatile or non-volatile
memory, processors such as microprocessors or digital signal
processors, computational entities such as operating systems,
drivers, application programs, one or more interaction
devices (e.g., a touch pad, a touch screen, an antenna, etc.),
and/or control systems including feedback loops and control
motors (e.g., feedback for sensing lens position and/or veloc-
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ity; control motors for moving/distorting lenses to give
desired focuses). An image processing system may be imple-
mented utilizing suitable commercially available compo-
nents, such as those typically found in digital still systems
and/or digital motion systems.

Those skilled in the art will recognize that at least a portion
of'the devices and/or processes described herein can be inte-
grated into a data processing system. Those having skill in the
art will recognize that a data processing system generally
includes one or more of a system unit housing, a video display
device, memory such as volatile or non-volatile memory,
processors such as microprocessors or digital signal proces-
sors, computational entities such as operating systems, driv-
ers, graphical user interfaces, and application programs, one
or more interaction devices (e.g., a touch pad, a touch screen,
an antenna, etc.), and/or control systems including feedback
loops and control motors (e.g., feedback for sensing position
and/or velocity; control motors for moving and/or adjusting
components and/or quantities). A data processing system
may be implemented utilizing suitable commercially avail-
able components, such as those typically found in data com-
puting/communication and/or network computing/communi-
cation systems.

Those skilled in the art will recognize that at least a portion
of'the devices and/or processes described herein can be inte-
grated into a mote system. Those having skill in the art will
recognize that a typical mote system generally includes one
or more memories such as volatile or non-volatile memories,
processors such as microprocessors or digital signal proces-
sors, computational entities such as operating systems, user
interfaces, drivers, sensors, actuators, application programs,
one or more interaction devices (e.g., an antenna USB ports,
acoustic ports, etc.), control systems including feedback
loops and control motors (e.g., feedback for sensing or esti-
mating position and/or velocity; control motors for moving
and/or adjusting components and/or quantities). A mote sys-
tem may be implemented utilizing suitable components, such
as those found in mote computing/communication systems.
Specific examples of such components entail such as Intel
Corporation’s and/or Crossbow Corporation’s mote compo-
nents and supporting hardware, software, and/or firmware.

For the purposes of this application, “cloud” computing
may be understood as described in the cloud computing lit-
erature. For example, cloud computing may be methods and/
or systems for the delivery of computational capacity and/or
storage capacity as a service. The “cloud” may refer to one or
more hardware and/or software components that deliver or
assist in the delivery of computational and/or storage capac-
ity, including, but not limited to, one or more of a client, an
application, a platform, an infrastructure, and/or a server. The
cloud may refer to any of the hardware and/or software asso-
ciated with a client, an application, a platform, an infrastruc-
ture, and/or a server. For example, cloud and cloud computing
may refer to one or more of a computer, a processor, a storage
medium, a router, a switch, a modem, a virtual machine (e.g.,
avirtual server), a data center, an operating system, a middle-
ware, a firmware, a hardware back-end, a software back-end,
and/or a software application. A cloud may refer to a private
cloud, a public cloud, a hybrid cloud, and/or a community
cloud. A cloud may be a shared pool of configurable comput-
ing resources, which may be public, private, semi-private,
distributable, scaleable, flexible, temporary, virtual, and/or
physical. A cloud or cloud service may be delivered over one
or more types of network, e.g., a mobile communication
network, and the Internet.

As used in this application, a cloud or a cloud service may
include one or more of infrastructure-as-a-service (“laaS”),
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platform-as-a-service  (“PaaS”),  software-as-a-service
(“SaaS”), and/or desktop-as-a-service (“DaaS”). As a non-
exclusive example, laaS may include, e.g., one or more vir-
tual server instantiations that may start, stop, access, and/or
configure virtual servers and/or storage centers (e.g., provid-
ing one or more processors, storage space, and/or network
resources on-demand, e.g., EMC and Rackspace). PaaS may
include, e.g., one or more software and/or development tools
hosted on an infrastructure (e.g., a computing platform and/or
a solution stack from which the client can create software
interfaces and applications, e.g., Microsoft Azure). SaaS may
include, e.g., software hosted by a service provider and acces-
sible over a network (e.g., the software for the application
and/or the data associated with that software application may
be kept on the network, e.g., Google Apps, SalesForce). DaaS
may include, e.g., providing desktop, applications, data, and/
or services for the user over a network (e.g., providing a
multi-application framework, the applications in the frame-
work, the data associated with the applications, and/or ser-
vices related to the applications and/or the data over the
network, e.g., Citrix). The foregoing is intended to be exem-
plary of the types of systems and/or methods referred to in this
application as “cloud” or “cloud computing” and should not
be considered complete or exhaustive.

One skilled in the art will recognize that the herein
described components (e.g., operations), devices, objects,
and the discussion accompanying them are used as examples
for the sake of conceptual clarity and that various configura-
tion modifications are contemplated. Consequently, as used
herein, the specific exemplars set forth and the accompanying
discussion are intended to be representative of their more
general classes. In general, use of any specific exemplar is
intended to be representative of its class, and the non-inclu-
sion of specific components (e.g., operations), devices, and
objects should not be taken as limiting.

The herein described subject matter sometimes illustrates
different components contained within, or connected with,
different other components. It is to be understood that such
depicted architectures are merely exemplary, and that in fact
many other architectures may be implemented which achieve
the same functionality. In a conceptual sense, any arrange-
ment of components to achieve the same functionality is
effectively “associated” such that the desired functionality is
achieved. Hence, any two components herein combined to
achieve a particular functionality can be seen as “associated
with” each other such that the desired functionality is
achieved, irrespective of architectures or intermedial compo-
nents. Likewise, any two components so associated can also
be viewed as being “operably connected” or “operably
coupled” to each other to achieve the desired functionality,
and any two components capable of being so associated can
also be viewed as being “operably couplable” to each other to
achieve the desired functionality. Specific examples of oper-
ably couplable include but are not limited to physically mate-
able and/or physically interacting components, and/or wire-
lessly interactable, and/or wirelessly interacting components,
and/or logically interacting, and/or logically interactable
components.

To the extent that formal outline headings are present in
this application, it is to be understood that the outline head-
ings are for presentation purposes, and that different types of
subject matter may be discussed throughout the application
(e.g., device(s)/structure(s) may be described under pro-
cess(es)/operations heading(s) and/or process(es)/operations
may be discussed under structure(s)/process(es) headings
and/or descriptions of single topics may span two or more
topic headings). Hence, any use of formal outline headings in
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this application is for presentation purposes, and is not
intended to be in any way limiting.

Throughout this application, examples and lists are given,
with parentheses, the abbreviation “e.g.,” or both. Unless
explicitly otherwise stated, these examples and lists are
merely exemplary and are non-exhaustive. In most cases, it
would be prohibitive to list every example and every combi-
nation. Thus, smaller, illustrative lists and examples are used,
with focus on imparting understanding of the claim terms
rather than limiting the scope of such terms.

With respect to the use of substantially any plural and/or
singular terms herein, those having skill in the art can trans-
late from the plural to the singular and/or from the singular to
the plural as is appropriate to the context and/or application.
The various singular/plural permutations are not expressly set
forth herein for sake of clarity.

One skilled in the art will recognize that the herein
described components (e.g., operations), devices, objects,
and the discussion accompanying them are used as examples
for the sake of conceptual clarity and that various configura-
tion modifications are contemplated. Consequently, as used
herein, the specific exemplars set forth and the accompanying
discussion are intended to be representative of their more
general classes. In general, use of any specific exemplar is
intended to be representative of its class, and the non-inclu-
sion of specific components (e.g., operations), devices, and
objects should not be taken as limiting.

Although one or more users maybe shown and/or described
herein, e.g., in FIG. 1, and other places, as a single illustrated
figure, those skilled in the art will appreciate that one or more
users may be representative of one or more human users,
robotic users (e.g., computational entity), and/or substan-
tially any combination thereof (e.g., a user may be assisted by
one or more robotic agents) unless context dictates otherwise.
Those skilled in the art will appreciate that, in general, the
same may be said of “sender” and/or other entity-oriented
terms as such terms are used herein unless context dictates
otherwise.

In some instances, one or more components may be
referred to herein as “configured to,” “configured by,” “con-
figurable to,” “operable/operative to,” “adapted/adaptable,”
“able to,” “‘conformable/conformed to,” etc. Those skilled in
the art will recognize that such terms (e.g. “configured to”)
generally encompass active-state components and/or inac-
tive-state components and/or standby-state components,
unless context requires otherwise.

In the following detailed description, reference is made to
the accompanying drawings, which form a part hereof. In the
drawings, similar symbols typically identify similar or iden-
tical components or items, unless context dictates otherwise.
The illustrative embodiments described in the detailed
description, drawings, and claims are not meant to be limit-
ing. Other embodiments may be utilized, and other changes
may be made, without departing from the spirit or scope of the
subject matter presented here.

The rapid advancement and miniaturization of integrated
circuitry and microelectronics over the last three decades
have greatly facilitated those in the mobile computing indus-
try to develop amazingly sleek and functionally powerful
computing/communication devices, from the original clunky
brick-sized portable telephones to today’s sleek cellular tele-
phones and Smartphones, and from yesterday’s bulky laptops
to today’s sleek tablet computers and e-readers. One recent
trend in the evolution of mobile computing is the develop-
ment of wearable computing devices. That is, there are cur-
rently multiple efforts by various high-tech groups to develop
computing/communication devices in the form of wearable
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computing devices. Such devices having very small form-
factors, are designed to be worn by people, and can provide
various functionalities beyond simple time/chronograph
functionalities including, for example, at least some commu-
nication capabilities (e.g., connectivity to Wi-Fi or cellular
networks) and capabilities for executing applications (e.g.,
software programs). Examples of such wearable computing
devices include, for example, augmented reality (AR) devices
having the form of glasses or goggles (herein “computing
glasses™), and computerized watches (herein “computing
watches™)

Although the recent advancements in the fields of inte-
grated circuitry and microelectronics (e.g., microprocessors)
make the eventual implementation of wearable computing
devices a likely inevitability, developers of such devices still
face a number of hurdles that may prevent such devices from
being able to provide the same type of functionalities that
larger mobile devices (e.g., Smartphones, tablet computers,
and so forth) can provide. One of the problems faced by
developers of wearable computing devices is to try to cram
into such small form-factor devices all of the components that
may be necessary in order to provide the same functionalities
provided by larger mobile devices. That is, because a wear-
able computing device (e.g., an AR device or a Smartwatch)
is designed to be worn by a user, it is generally preferable that
such a device have a relatively small form-factor and be
relatively lightweight. As a result, such a device may only
accommodate small and/or limited number of core compo-
nents including a power storage device (e.g., batteries) that is
relatively small (and as a result, with limited power storage
capabilities) and light, and a relatively small communication
system (e.g., a communication system that employs a small
and/or limited number of antennas).

For example, and in contrast, larger mobile devices such as
Smartphones and tablet computers typically have multiple
antennas for various functionalities including, for example,
an antenna for global positioning system (GPS), an antenna
for Wi-Fi connectivity, and an antenna for cellular network
connectivity. It may not be practical, if not impossible, to
include multiple antennas into a small form-factor wearable
computing device such as a computing watch or a computing
glasses. Also, because such wearable computing devices will
be located somewhere on or adjacent to the body of a user, it
will be generally desirable to employ a communication sys-
tem that emits relatively low electromagnetic radiation at
least towards the user’s body.

In various embodiments, systems, articles of manufacture
and methods are provided herein that allows a wearable com-
puting device (herein simply “wearable computing device”)
to have an extremely small form-factor while seamlessly
providing the same or similar functionalities as those that may
be provided by larger mobile computing devices by allowing
the wearable computing device to “piggy-back” off (e.g.,
utilizing) functionalities provided by one or more nearby
electronic devices. For these embodiments, the systems,
articles of manufacture and methods may seek out or find one
or more electronic devices that are located near the wearable
computing device, determine which, if any, of the one or more
nearby electronic devices provides one or more specific func-
tionalities that are being sought by the wearable computing
device, and obtain from at least one of the nearby electronic
devices that were determined to provide the one or more
specific functionalities, at least one of the specific function-
alities. In some embodiments, the wearable computing device
may be in the form of a watch or in the form of eyewear such
as glasses or goggles.
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Referring now to FIG. 1, which is a block diagram of an
environment 100 in which a wearable computing device 10*
in accordance with various embodiments may communicate
with one or more nearby electronic devices (e.g., one or more
external linking devices 20* and/or one or more other wear-
able computing devices 11*) that are within a spatial pod 50
of the wearable computing device 10* in order to, for
example, utilize one or more specific functionalities available
through the one or more nearby electronic devices. Note that
in the following, “*” represents a wildcard. Thus, references
in the following description to, for example, “wearable com-
puting device 10*”” may be in reference to the wearable com-
puting device 10* of FIG. 1, as well as to the wearable
computing device 10' of FIG. 4A or to the wearable comput-
ing device 10" of FIG. 4B, which are two different implemen-
tations of the wearable computing device 10* of FIG. 1.

In order to minimize the size of the wearable computing
device 10*, the wearable computing device 10* may lack one
or more functionalities that are typically found in larger com-
puting devices but which may be accessed or obtained from
nearby electronic devices (e.g., one or more external linking
devices 20* and/or one or more other wearable computing
devices 11*). For example, in some embodiments, the wear-
able computing device 10* may only include a single antenna
(e.g., an omnidirectional or directional antenna) that may be
used for communicating using low-power signals with nearby
electronic devices that are within the spatial pod 50 of the
wearable computing device 10*. The wearable computing
device 10* may also lack a GPS system, which typically
requires its own separate antenna (e.g., separate from an
antenna that may be used for Wi-Fi or cellular network com-
munication). The wearable computing device 10* may also
lack other components such as various sensors (e.g., audio
and/or visual sensors such as cameras and microphones,
accelerometers, etc.) commonly found in larger computing
devices.

Invarious embodiments, a wearable computing device 10*
may be a computing device that can be worn by a user. For
these embodiments, a wearable computing device 10* may be
wearable when the wearable computing device 10* includes
at least one component for coupling the wearable computing
device 10* to at least one portion of a person’s body or one or
more components (e.g., one or more clips 207 of FIG. 2A) for
coupling to a device (e.g., the frame of a pair of glasses
including rim 209 and a pair of temple pieces 208a and 2085)
that allows the wearable computing device 10*(e.g., the elec-
tronics housing 206 of FIG. 2A, the electronics included in
the electronic housing 206, the see-through display 202, and
so forth) to be coupled to a portion of a user. For example, if
the wearable computing device 10* of FIG. 1 is in the form of
computing glasses 12 (see FIG. 2A), which in some cases
may be an augmented reality (AR) device, then it may include
two temple pieces 208* for extending over and around ears of
auser. Alternatively, the wearable computing device 10* may
merely be the electronic housing 206 (see FIG. 2A) including
the electronics housed in the electronic housing 206 and the
see-through display 202 of an AR device that clips (via clip
207) onto the frame (e.g., rim 209 and temples 208*) of
computing glasses 12 (see FIG. 2A) On the other hand, if the
wearable computing device 10* is in the form of a computing
watch 14 (see FIG. 2B), then it may include a wristband 212
for wrapping around the wrist/arm of the user. Alternatively,
the wearable computing device 10* may merely be the watch
portion of a watch (without the wristband 212) along with a
feature for attaching the watch portion to the wristband 212
(see FIG. 2B).
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As briefly described above, in some embodiments, the
wearable computing device 10* may employ only a single
antenna that may be used to communicate with one or more
nearby electronic devices. In various embodiments, the single
antenna that may be employed may be any one of a variety of
antenna types. In some cases, the wearable computing device
10* may employ an omnidirectional antenna such as a dipole
antenna (e.g., a folded dipole, short dipole, cage dipole, and
bow-tie antenna), a monopole antenna such as a Rubber
Ducky antenna, halo antenna, a microstrip antenna including
a patch antenna, a patch array antenna, a collinear antenna, a
metamaterial antenna, and so forth. In alternative embodi-
ments, the wearable computing device 10* may employ a
directional antenna such as a metamaterial antenna (see, for
example, U.S. Patent Application Pub. No. 2012/0194399,
which is hereby incorporated by reference), Yagi-Uda
antenna, log-periodic antenna, corner reflector antenna, and
so forth. Each type of antenna provides different advantages.
For example, omnidirectional antennas are often easier and
cheaper to construct and are simpler to operate. On the other
hand, a directional antenna may, in some cases, require less
power for transmitting signals to nearby devices once the
location or direction of the nearby devices relative the direc-
tional antenna have been determined.

In various embodiments, the wearable computing device
10* may wirelessly communicate with one or more electronic
devices that are located with spatial pod 50 of the wearable
computing device 10* via one or more signals from at least
one of a variety of frequency bands. For example, in some
embodiments, the wearable computing device 10* may com-
municate with nearby electronic devices via one or more
signals from the 2.4 GHz industrial, scientific and medical
(ISM) frequency band, which has a frequency range from 2.4
GHz to 2.4835 GHz. Alternatively, the wearable computing
device 10* may communicate with nearby electronic devices
via one or more signals from the 5 GHz ISM frequency band
or the 5 GHz U-NII (Unlicensed National Information Infra-
structure) frequency band with a frequency range between
5.180 GHz and 5.825 GHz. In still other alternative embodi-
ments, the wearable computing device 10* may communicate
with nearby electronic devices via one or more signals from
the 60 GHz band (e.g., millimeter waveband or mmWave
band with a frequency range between 57 and 64 GHz (U.S) or
between 57 and 66 GHz (Japan and Europe)).

In various embodiments, the one or more nearby electronic
devices that may communicate with the wearable computing
device 10* may be one or more external linking devices 20*
and/or one or more other wearable computing devices 11*.
An external linking device 20* may be any communication
device that may be located within a spatial pod 50 of a wear-
able computing device 10* and that can communicate with
the wearable computing device 10*, as well as communicate
beyond the spatial pod 50 via, for example, one or more
external links 40*(e.g., Wi-Fi links, cellular network links,
Ethernet, optical links, and so forth). That is, an external
linking device 20* may be a computing/communication
device that can act as a bridge or link for a wearable comput-
ing device 10* for communicating beyond (outside) the spa-
tial pod 50 that surrounds the wearable computing device
10*. In various embodiments, an external linking device 20*
may be any one of a variety of communication devices that
may be found within a spatial pod 50 that surrounds a wear-
able computing device 10* and that can communicate beyond
the spatial pod 50 including, for example, a mobile device
such as a Smartphone or a cellular phone, a tablet computer,
a laptop or desktop computer, a router, a repeater, an access
point, etc.
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Invarious embodiments, the spatial pod 50 of the wearable
computing device 10* may be a spatial volume that includes
the wearable computing device 10* and that is defined or
enclosed by an enveloping boundary 52, where low-power
wireless signals generated by the wearable computing device
10* being discernible over background noise (e.g., back-
ground electromagnetic radiation noise) within the envelop-
ing boundary 52 and not discernible over background noise
outside the enveloping boundary 52. In some embodiments,
references in the following to “low-power wireless signals”
may be in reference to wireless signals having power that is
substantially less than the 1 milliwatt signals typically gen-
erated by Bluetooth devices. In some cases, low-power wire-
less signals may be, for example, 0.8 milliwatt, 0.5 milliwatt,
0.3 milliwatt, or less than 0.3 milliwatt wireless signals.

In various embodiments, the low-power wireless signals
that define the enveloping boundary 52 of the spatial pod 50
may be the maximum low-power wireless signals that may be
allowed to be generated by the wearable computing device
10*. That is, in order to keep the size of the spatial pod 50 of
the wearable computing device 10* relatively small (e.g., a
spatial pod 50 with an enveloping boundary 52 that is no
greater than 16 feet away from the wearable computing
device 10* in some cases) and to keep power consumption
relatively low, the logic endowed in the wearable computing
device 10* may restrict the transmission power of wireless
signals transmitted by the wearable computing device 10*.

In some embodiments, the spatial pod 50 of the wearable
computing device 10* that surrounds the wearable computing
device 10* may be defined by distance. For example, in some
embodiments, the spatial pod 50 of the wearable computing
device 10* may be a spatial volume surrounding the wearable
computing device 10* that is being defined or enclosed by an
enveloping boundary 52, where distance between the wear-
able computing device 10* and any point along the envelop-
ing boundary 52 is not greater than 24 feet. For example, in
some cases, the distance between the wearable computing
device 10* and the enveloping boundary 52 is not greater than
16 feet, or alternatively not greater than 12 feet. In alternative
cases, the distance between the computing device 10* and the
enveloping boundary 52 is not greater than 6 feet.

In some embodiments, the size and shape of a spatial pod
50 of a wearable computing device 10* may be dictated by the
presence of one or more spatial objects (e.g., a wall, the
interior surface of a passenger cabin of a room, a cubical, a
car, abus, aboat, a plane, and so forth) in the proximity of the
wearable computing device 10%*. That is, wireless signals tend
to be attenuated by various solids, semi-solids, and even
gaseous materials at different rates (note that the rate of
attenuation of wireless signals will also typically depend on
the frequency of the wireless signals be transmitted). Of
course, and regardless of the material, the more “material”
that a wireless signal has to travel through the greater the
attenuation of the wireless signal.

In some embodiments, the size of the spatial pod 50 of the
wearable computing device 10* may be minimized in order
to, for example, reduce communication power requirements
of the wearable computing device 10* for communicating
with the spatial pod 50. In some cases, the size of the spatial
pod 50 of the wearable computing device 10* may be mini-
mized by reducing or minimizing the power (e.g., minimizing
to less than 0.5 milliwatt) of the wireless signals transmitted
by the wearable computing device 10%*.

In order to more efficiently acquire one or more specific
functionalities that may be needed by the wearable comput-
ing device 10* from one or more electronic devices that may
be located near the wearable computing device 10%*, the wear-
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able computing device 10* may be designed to initially detect
presence of one or more electronic devices near the wearable
computing device 10* within the spatial pod 50 of the wear-
able computing device 10*. In some embodiments, such an
operation may be implemented by, for example, transmitting
or broadcasting one or more low-power “soliciting” wireless
signals for soliciting responding signals from one or more
nearby electronic devices (e.g., one or more external linking
devices 20* and/or one or more other wearable computing
devices 11*) that detects the one or more low-power (e.g., 7
milliwatt or less) soliciting wireless signals transmitted by the
wearable computing device 10*. After transmitting the one or
more low-power soliciting wireless signals, the wearable
computing device 10* may be designed to monitoring for
reception of the one or more responding signals from one or
more nearby electronic devices (e.g., one or more external
linking devices 20* and/or one or more other wearable com-
puting devices 11*) that transmits the one or more responding
signals in response to detecting the one or more low-power
soliciting wireless signals transmitted by the wearable com-
puting device 10*.

In some embodiments, the wearable computing device 10*
may be further designed to transmit low-power soliciting
wireless signals for soliciting one or more responding signals
from one or more nearby electronic devices at different levels
of low-power. That is, by incrementally adjusting the power
levels of the low-power soliciting wireless signals, and then
monitoring for responding signals after each adjustment, a
determination may be made as to which nearby electronic
devices are nearest to the wearable computing device 10* or
at least the amount of power that will be needed by the
wearable computing device 10* in order to communicate with
those nearby electronic devices. In order to implement such
operations, the wearable computing device 10* may, for
example, initially transmit one or more first soliciting wire-
less signals at a first low-power level (e.g., 0.1 milliwatt) for
soliciting one or more first responding signals from one or
more nearby electronic devices that detects the one or more
first soliciting wireless signals, then monitoring at the wear-
able computing device 10* for reception of the one or more
first responding signals transmitted by the one or more nearby
electronic devices that detects the one or more first low-power
(0.1 milliwatt) soliciting wireless signals.

The wearable computing device 10* may then transmit one
or more second soliciting wireless signals at a second low-
power level (e.g., 0.2 milliwatt) for soliciting one or more
second responding signals from one or more nearby elec-
tronic devices that detects the one or more second soliciting
wireless signals, then monitoring at the wearable computing
device 10* for reception of the one or more second respond-
ing signals transmitted by the one or more nearby electronic
devices that detects the one or more second low-power (0.2
milliwatt) wireless signals. These operations may then be
repeated by incrementally increasing the power level (e.g.,
0.3 milliwatt, 0.4 milliwatt, and so forth) of the low-power
soliciting wireless signals to be transmitted by the wearable
computing device 10* and then monitoring at the wearable
computing device 10%, following each transmission of the
soliciting wireless signals at each low-power level, for recep-
tion of one or more responding signals transmitted by one or
more nearby electronic devices in response to the one or more
nearby electronic devices detecting the different levels of
low-power soliciting wireless signals transmitted by the
wearable computing device 10*. In various embodiments,
such operations may facilitate in determining which nearby
electronic devices are nearest to the wearable computing
device 10* or at least facilitate in identifying one or more
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nearby electronic devices that requires the least amount of
power for communicating with by the wearable computing
device 10*.

In various embodiments, in addition to being designed to
detect the presence of the one or more electronic devices near
the wearable computing device 10* within the spatial pod 50
of'the wearable computing device 10*, the wearable comput-
ing device 10* may be designed to determine which of the one
or more electronic devices (e.g., one or more external linking
devices 20* and/or one or more other wearable computing
devices 11*) that were detected as being near the wearable
computing device 10* within the spatial pod 50 of the wear-
able computing device 10* are at least designed to provide
one or more specific functionalities that are being sought
(e.g., needed) by the wearable computing device 10*. In some
embodiments, the wearable computing device 10* may make
such a determination by querying each of one or more nearby
electronic devices that were determined to be within the spa-
tial pod 50 of the wearable computing device 10* to deter-
mine which of the one or more nearby electronic devices
provides the one or more specific functionalities being sought
by the wearable computing device 10*. For these embodi-
ments, the querying of each of the one or more nearby elec-
tronic devices may be by transmitting one or more queries.

In various embodiments, the wearable computing device
10* may be designed to query one or more nearby electronic
devices (e.g., electronic devices within the spatial pod 50 of
the wearable computing device 10*) in order to determine
which, if any, of the one or more nearby electronic devices
provides communication functionalities (e.g., Wi-Fi and/or
cellular network links) beyond the spatial pod 50. In some
embodiments, the wearable computing device 10* may be
designed to query the one or more nearby electronic devices
in order to determine which, if any, of the one or more nearby
electronic devices provides global positioning system (GPS)
functionalities. In the same or alternative embodiments, the
wearable computing device 10* may be designed to query the
one or more nearby electronic devices in order to determine
which, if any, of the one or more nearby electronic devices
provides one or more sensor functionalities (e.g., audio and/
or visual sensors such as microphones and/or cameras, move-
ment sensors such as accelerometers, and so forth). In the
same or alternative embodiments, the wearable computing
device 10* may be designed to query the one or more nearby
electronic devices in order to determine which, if any, of the
one or more nearby electronic devices provides access to one
or more specific applications (e.g., messaging applications
such as email applications or Voice over Internet Protocol or
VoIP applications, gaming applications, and so forth).

In various embodiments, when multiple nearby electronic
devices (e.g., electronic devices that are within the spatial pod
50 of the wearable computing device 10*) are determined to
provide the one or more common functionalities, then the
wearable computing device 10* may select or designate at
least one of the nearby electronic devices for providing the
one or more common functionalities based on one or more
factors. For example, in some embodiments, the wearable
computing device 10* may be designed to select or designate
at least one of the nearby electronic devices for providing the
one or more common functionalities based on a determina-
tion as to which of the nearby electronic devices is nearest to
the wearable computing device 10*(e.g., requires the least
amount of power to communicate with by the wearable com-
puting device 10*). In some cases, such a selection or desig-
nation may be alternatively or additionally based on other
factors such as determining which of the nearby electronic
devices are associated with the user wearing the wearable
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computing device 10*, which ofthe nearby electronic devices
provides earliest access to the one or more common function-
alities, which ofthe nearby electronic devices provides access
to one or more applications (e.g., specific browser or email
application) that supports the one or more common function-
alities (e.g., Wi-Fi or Internet access), and/or which of the
nearby electronic devices are preferred electronic devices
based on user preferences (e.g., user prefers Wi-Fi devices as
opposed to cellular data network devices).

In various embodiments, the wearable computing device
10* may be further designed to acquire or obtain one or more
specific functionalities from one or more nearby electronic
devices that were detected to be near the wearable computing
device 10* within the spatial pod 50 of the wearable comput-
ing device 10* and that were determined to provide the one or
more specific functionalities. In some embodiments, the one
or more specific functionalities may be acquired or obtained
by the wearable computing device 10* when the wearable
computing device 10* transmits to the one or more nearby
electronic devices one or more commands and/or one or more
requests for at least accessing the one or more specific func-
tionalities. In the same or alternative embodiments, the one or
more specific functionalities may be acquired or obtained by
the wearable computing device 10* when the wearable com-
puting device 10* transmits to the one or more nearby elec-
tronic devices input data (e.g., text for an email, application or
device commands, user preferences, and so forth).

In various embodiments, the wearable computing device
10* may acquire or obtain from the one or more nearby
electronic devices one or more of a variety of functionalities
including, for example, communication functionalities
beyond the spatial pod 50, GPS functionalities, sensor func-
tionalities, application functionalities, and so forth. As a
result of acquiring the one or more specific functionalities, the
wearable computing device 10* may be able to obtain the
results of utilizing the one or more specific functionalities.
For example, the wearable computing device 10* upon
obtaining the one or more specific functionalities may obtain
GPS data, sensor data (visual, audio, and/or movement data),
data as a result of executing an application, and so forth.

In some embodiments, the wearable computing device 10*
may be designed to receive data indicative of hand/arm ges-
tures of a user based on the one or more specific functional-
ities obtained from one or more nearby electronic devices. For
these embodiments, the data to be obtained may be in the
form of visual data (e.g., based on data collected through one
or more cameras), movement data (e.g., based on data col-
lected form one or more movement sensors), and/or electrical
impulse data that is based on electrical impulses sensed from
the arm of a user, and so forth. In various embodiments, the
data that is received that is indicative of the hand/gestures of
auser may be used in order to control the wearable computing
device 10*(e.g., may be used to control one or more applica-
tions being executed by the wearable computing device 10*).

Referring now to FIG. 2A, which illustrates exemplary
computing glasses 12, which is one form of the wearable
computing device 10* of FIG. 1 in accordance with various
embodiments. The computing glasses 12, in various embodi-
ments, may be an augmented reality (AR) system or device.
The computing glasses 12 may comprise a see-through dis-
play 202, a camera 204, an electronic housing 206 (which
houses the electronics), and/or a frame that comprises a right
temple piece 208a, a left temple piece 2085, and a rim 209.
Theright temple piece 2084 and the left temple piece 2085 are
designed to extend to and wrap around the ears of the user and
to couple the computing glasses 12 to the head of the user.
Note that in alternative implementations, the wearable com-
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puting device 10* may take on the form of computing goggles
rather than computing glasses 12, where the computing
goggles employ a “regular” display such as a light emitting
diode (LED) display rather than a see-through display 202.
Note further that in some cases, the wearable computing
device 10* may comprise merely the electronic housing 206
and the electronics housed by the electronic housing 206, the
see-through display 202, the camera 204, and a coupling
component such as a clip 207 for coupling to a frame (e.g., the
rim 209 and the right temple piece 208a and the left temple
piece 2085).

FIG. 2B illustrates an exemplary computing watch 14,
which is another form of the wearable computing device 10*
of FIG. 1 in accordance with various embodiments. The com-
puting watch 14 includes at least a display 210 and a wrist-
band 212 for wrapping around the wrist/arm of a user (e.g.,
coupling with the limb of the user). The display 210 may be a
variety of displays including, for example, an LED display or
liquid crystal display (LCD). In some embodiments, the
wearable computing device 10* may comprise merely the
watch portion of the computing watch 14 without the wrist-
band 212 and one or more coupling components that couples
with the wristband 212 (e.g., the wristband 212 portion of the
computing watch is optional).

FIG. 2C illustrates an exemplary computing bracelet 16.
The computing bracelet 16 may be one of the other wearable
computing devices 11* of FIG. 1 that the wearable computing
device 10* may communicate with in the spatial pod 50 ofthe
wearable computing device 10*. The computing bracelet 16
may be designed to provide various sensor data to other
devices such as to the wearable computing device 10* of FIG.
1. In various embodiments, the computing bracelet 16 may
include one or more cameras 220 and/or electrical impulse
sensors such as one or more myoelectric sensors for detecting
electrical impulses generated by muscle/tendon movements.
The various sensors may be used in order to sense, for
example, hand/arm gestures of the user wearing the comput-
ing bracelet 16. For example, if the computing bracelet 16 is
being worn on the right arm/wrist of the user, than the one or
more cameras 220 may be used to capture images of hand/arm
gestures made by the left hand/arm of the user. If the com-
puting bracelet 16 indeed includes electrical impulse sensors,
then the hand/arm gestures made by the right hand/arm of'the
user may be sensed. Although not depicted, the computing
bracelet 16 may further include various other components
such a power source (e.g., battery), a communication system
such as a transceiver and an antenna, and logic for collecting,
processing, and/or communicating sensor data.

Turning now to FIGS. 3A, 3B, 3C, 3D, and 3E, which
illustrates exemplary graphical user interfaces (GUIs) that the
wearable computing device 10* may present through a dis-
play device when the wearable computing device 10* is in the
form of a computing watch 14. Turning particularly now to
FIG. 3A, which illustrates an exemplary GUI 300q that
includes three icons 304 representing three different applica-
tions that may be available through the wearable computing
device 10*. Note that at least some of the applications (e.g.,
browser or email application) that may be available through
the wearable computing device 10* may only be available if
certain functionalities (e.g., access to the Internet) are
obtained or acquired from a nearby electronic device.

FIG. 3B illustrates an exemplary GUI 3005 that may be
displayed by the wearable computing device 10* after the
wearable computing device 10* acquires a particular func-
tionality, in this case GPS functionality, from a nearby elec-
tronic device. In particular, the GUI 3005 includes icon 3065
that indicates availability of the GPS functionality.
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FIG. 3C illustrates an exemplary GUI 300c¢ that may be
displayed by the wearable computing device 10*. In particu-
lar, the exemplary GUI 300¢ includes an icon 306¢ that rep-
resents an application (e.g., local weather reporting applica-
tion) and that is being displayed in a first format (e.g., semi-
transparent) that indicates that the application is disabled.
That is, the associated application (e.g., local weather report-
ing application) may be fully executable only if the wearable
computing device 10* has obtained access to specific func-
tionalities such as access to the Internet and/or GPS function-
alities. In contrast, the GUI 300d of FIG. 3D may be displayed
by the wearable computing device 10* once the specific func-
tionalities (e.g., Internet access and/or GPS functionalities)
has been acquired by the wearable computing device 10*. The
GUI 3004 includes icon 3064, which is similar or the same as
icon 306¢ of FIG. 3C except that icon 3064 being in a second
format (e.g., bolded) that indicates that the associated appli-
cation (e.g., local weather reporting application) is functional
or executable.

FIG. 3E illustrates yet another exemplary GUI 300¢ that
may be displayed by the wearable computing device 10*. In
particular, the GUI 300¢ includes an icon 306¢ that represents
an application (e.g., a navigation/maps application) and that
is only displayed only when certain functionalities (e.g., GPS
functionalities) are acquired by the wearable computing
device.

Referring now to FIGS. 4A and 4B, illustrating two block
diagrams representing two different implementations of the
wearable computing device 10* of FIG. 1 and that are
designed to execute the operations and processes to be
described herein. In particular, and as will be further
described herein, FIG. 4A illustrates a wearable computing
device 10' that is the “hardwired” or “hard” implementation
of'a small form-factor wearable device that can implement the
operations and processes to be described herein. The wear-
able computing device 10' may comprise certain logic mod-
ules including, for example, a nearby device sensing module
102", a functionally designed device ascertaining module
104, a functionality obtaining module 106', a device operat-
ing module 108', and/or an indicator providing module 110"
that are implemented using purely hardware or circuitry com-
ponents (e.g., application specific integrated circuit or
“ASIC”). In contrast, FIG. 4B illustrates a wearable comput-
ing device 10" that is the “soft” implementation of a small
form-factor wearable device that can implement the opera-
tions and processes to be described herein. In various embodi-
ments, the wearable computing device 10" may also include
certain logic modules including, for example, a nearby device
sensing module 102", a functionally designed device ascer-
taining module 104", a functionality obtaining module 106",
a device operating module 108", and/or an indicator provid-
ing module 110" that are implemented using electronic cir-
cuitry (e.g., one or more processors 116 including one or
more microprocessors, controllers, etc.) executing one or
more programming instructions (e.g., software in the form of
computer readable instructions 152—see FIG. 3B).

The embodiments of the wearable computing device 10*
illustrated in FIGS. 4A and 4B are two extreme implementa-
tions of a small form-factor wearable system in which all of
the logic modules (e.g., the nearby device sensing module
102", the functionally designed device ascertaining module
104', the functionality obtaining module 106', the device
operating module 108', and the indicator providing module
110") are implemented using purely hardware solutions (e.g.,
circuitry such as ASIC) as illustrated in, for example, FIG. 4A
or in which all of the logic modules (e.g., the nearby device
sensing module 102", the functionally designed device ascer-
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taining module 104", the functionality obtaining module
106", the device operating module 108", and the indicator
providing module 110") are implemented using software
solutions (e.g., programmable instructions in the form of
computer readable instructions 152 being executed by hard-
ware such as one or more processors 116) as illustrated in, for
example, FIG. 4B. Since there are many ways of combining
hardware, software, and/or firmware in order to implement
the various logic modules (e.g., the nearby device sensing
module 102*, the functionally designed device ascertaining
module 104*, the functionality obtaining module 106*, the
device operating module 108*, and the indicator providing
module 110*), only the two extreme implementations (e.g.,
the purely hardware solution as illustrated in FIG. 4A and the
software solution of FIG. 4B) are illustrated here. It should be
noted here that with respect to the “soft” implementation
illustrated in FIG. 4B, hardware in the form of circuitry such
as one or more processors 116 are still needed in order to
execute the software. Further details related to the two imple-
mentations of the wearable computing device 10* illustrated
in FIGS. 4A and 4B will be provided in greater detail below.

In some instances, one or more components may be
referred to herein as “configured to,” “configured by,” “con-
figurable to,” “operable/operative to,” “adapted/adaptable,”
“able to,” “conformable/conformed to,” “designed to,” etc.
Those skilled in the art will recognize that such terms (e.g.,
“configured t0”) generally encompass active-state compo-
nents and/or inactive-state components and/or standby-state
components, unless context requires otherwise.

Referring particularly now to FIG. 4A, which illustrates a
block diagram of an wearable computing device 10' that
includes a nearby device sensing module 102', a functionally
designed device ascertaining module 104', a functionality
obtaining module 106', a device operating module 108', an
indicator providing module 110", a memory 114, user inter-
face 112 (e.g., a display, a speaker, and so forth), one or more
processors 116 (e.g., one or more microprocessors), trans-
ceiver 118, one or more sensors 120, and/or one or more
antenna(s] 130. In various embodiments, the memory 114
may store one or more applications (e.g., communication
applications such as email, instant messaging, text messag-
ing, and VoIP applications, personal information manager
application such as Microsoft Outlook, gaming application,
and so forth). The one or more sensors 120 that may be
included in the wearable computing device 10' may include,
for example, one or more audio sensors (e.g., microphones),
one or more visual sensors (e.g., cameras), one or more myo-
electric sensors, and so forth.

Invarious embodiments, the nearby device sensing module
102' of FIG. 4A is a logic module that may be designed to,
among other things, sense or detect presence of one or more
electronic devices (e.g., one or more external linking devices
20* and/or one or more other wearable computing devices
11*) near the wearable computing device 10’ that are within a
spatial pod 50 surrounding the wearable computing device
10", the spatial pod 50 surrounding the wearable computing
device 10' being a spatial volume that includes the wearable
computing device 10" and being enclosed by an enveloping
boundary 52, where low-power wireless signals generated by
the wearable computing device 10' being discernible over
background noise within the enveloping boundary 52 and not
discernible over background noise outside the enveloping
boundary 52. In contrast, the functionally designed device
ascertaining module 104' of FIG. 4A is a logic module that
may be configured to ascertain (e.g., determine) which of the
one or more electronic devices that were sensed as being
within the spatial pod 50 of the wearable computing device
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10" are at least designed to provide one or more specific
functionalities that are being sought by the wearable comput-
ing device 10'.

The functionality obtaining module 106' of FIG. 4A, on the
other hand, is a logic module that may be configured to obtain
one or more specific functionalities that are available through
at least one electronic device that was sensed by the nearby
device sensing module 102' as being within the spatial pod 50
of the wearable computing device 10' and that was ascer-
tained by the functionally designed device ascertaining mod-
ule 104' as providing the one or more specific functionalities.
The device operating module 108' of FIG. 4A, in contrast, is
a logic module configured to operate the wearable computing
device 10" based, at least in part, on data acquired through the
one or more specific functionalities obtained by the wearable
computing device 10'. Finally, the indicator providing mod-
ule may be configured to provide one or more indicators that
indicate that the one or more specific functionalities have
been obtained by the wearable computing device, the one or
more indicators being presented in response, at least in part, to
the one or more specific functionalities being obtained by the
wearable computing device 10'.

Turning now to FIG. 4B, which illustrates a block diagram
of another wearable computing device 10" that can imple-
ment the operations and processes to be described herein. As
indicated earlier, the wearable computing device 10" in FIG.
4B is merely the “soft” version of the wearable computing
device 10" of FIG. 4A because the various logic modules: the
nearby device sensing module 102", the functionally
designed device ascertaining module 104", the functionality
obtaining module 106", the device operating module 108",
and the indicator providing module 110" are implemented
using one or more processors 116 (e.g., one or more micro-
processors or controllers) executing software (e.g., computer
readable instructions 152) rather than being implemented
using purely hardware (e.g., ASIC) solutions as was the case
in the wearable computing device 10' of FIG. 4A. Thus, the
nearby device sensing module 102", the functionally
designed device ascertaining module 104", the functionality
obtaining module 106", the device operating module 108",
and the indicator providing module 110" of FIG. 4B may be
designed to execute the same functions as the nearby device
sensing module 102', the functionally designed device ascer-
taining module 104", the functionality obtaining module 106',
the device operating module 108', and the indicator providing
module 110' of FIG. 4A. The wearable computing device 10",
as illustrated in FIG. 4B, may include other components (e.g.,
the user interface 112, the transceiver 118, antenna 130, and
so forth) that are the same or similar to the other components
that may be included in the wearable computing device 10' of
FIG. 4A. Note that in the embodiment of the wearable com-
puting device 10" illustrated in FIG. 4B, the various logic
modules (e.g., the nearby device sensing module 102", the
functionally designed device ascertaining module 104", the
functionality obtaining module 106", the device operating
module 108", and the indicator providing module 110") may
be implemented by the one or more processors 116 (or other
types of circuitry such as field programmable gate arrays or
FPGAs) executing one or more computer readable instruc-
tions 152 stored in memory 114.

In various embodiments, the memory 114 of the wearable
computing device 10' of FIG. 4A and the wearable computing
device 10" of FIG. 4B may comprise of one or more of mass
storage device, read-only memory (ROM), programmable
read-only memory (PROM), erasable programmable read-
only memory (EPROM), cache memory such as random
access memory (RAM), flash memory, synchronous random
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access memory (SRAM), dynamic random access memory
(DRAM), and/or other types of memory devices.

Turning now to FIG. 5 A illustrating a particular implemen-
tation of the nearby device sensing module 102*(e.g., the
nearby device sensing module 102' or the nearby device sens-
ing module 102") of FIGS. 4A and 4B. As illustrated, the
nearby device sensing module 102* may include one or more
sub-logic modules in various alternative implementations.
For example, in various embodiments, the nearby device
sensing module 102* may include a low-power wireless sig-
nal broadcasting module 502 and/or a responding wireless
signal detecting module 504. Specific details related to the
nearby device sensing module 102* as well as the above-
described sub-modules of the nearby device sensing module
102* will be provided below with respect to the operations
and processes to be described herein.

Turning now to FI1G. 5B illustrating a particular implemen-
tation of the functionally designed device ascertaining mod-
ule 104*(e.g., the functionally designed device ascertaining
module 104' or the functionally designed device ascertaining
module 104") of FIGS. 4A and 4B. As illustrated, the func-
tionally designed device ascertaining module 104* may
include one or more sub-logic modules in various alternative
implementations. For example, in various embodiments, the
functionally designed device ascertaining module 104* may
include a functionality querying module 506 and/or a device
designating module 508, which may further include a nearest
device ascertaining module 510, a user associated device
ascertaining module 512, an earliest functionality providing
device ascertaining module 514, and/or a supporting applica-
tion providing device ascertaining module 516. Specific
details related to the functionally designed device ascertain-
ing module 104* as well as the above-described sub-modules
of'the functionally designed device ascertaining module 104*
will be provided below with respect to the operations and
processes to be described herein.

FIG. 5C illustrates a particular implementation of the func-
tionality obtaining module 106*(e.g., the functionality
obtaining module 106’ or the functionality obtaining module
106") of FIG. 4A or 4B. As illustrated, the functionality
obtaining module 106* may include one or more sub-logic
modules in various alternative embodiments. For example, in
various embodiments, the functionality obtaining module
106* may include a request/command relaying module 516,
an input data relaying module 518, an instruction relaying
module 520, and/or a result obtaining module 522. Specific
details related to the functionality obtaining module 106*, as
well as the above-described sub-modules of the functionality
obtaining module 106*, will be provided below with respect
to the operations and processes to be described herein.

FIG. 5D illustrates a particular implementation of the
device operating module 108*(e.g., the device operating
module 108' or the device operating module 108") of FIG. 4A
or 4B. As illustrated, the device operating module 108* may
include one or more sub-logic modules in various alternative
embodiments. For example, in various embodiments, the
device operating module 108* may include an application
operating module 530, a GUI manipulating module 532, and/
or a hand/arm gesture based operating module 534, which
may further include a visual data based operating module
536, an electrical impulse data based operating module 538,
and/or a movement data based operating module 539. Spe-
cific details related to the device operating module 108*, as
well as the above-described sub-modules of the device oper-
ating module 108%*, will be provided below with respect to the
operations and processes to be described herein.
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FIG. 5D illustrates a particular implementation of the indi-
cator providing module 110*(e.g., the indicator providing
module 110" or the indicator providing module 110") of FIG.
4A or4B. As illustrated, the indicator providing module 110*
may include one or more sub-logic modules in various alter-
native embodiments. For example, in various embodiments,
the indicator providing module 110* may further include an
icon providing module 540. Specific details related to the
indicator providing module 110*, as well as the above-de-
scribed sub-modules of the indicator providing module 110%,
will be provided below with respect to the operations and
processes to be described herein.

A more detailed discussion related to the wearable com-
puting device 10*(e.g., the wearable computing device 10' of
FIG. 4A or the wearable computing device 10" of FIG. 4B)
discussed above will now be provided with respect to the
processes and operations to be described herein. FIG. 6 illus-
trates an operational flow 600 representing example opera-
tions for, among other things, detecting presence of one or
more electronic devices near a wearable computing device
10* that is designed to be worn by a user, determining which
of one or more electronic devices detected near the wearable
computing device 10* has one or more specific functionalities
that are being sought by the wearable computing device 10%,
and acquiring, by the wearable computing device 10%, the one
or more specific functionalities from at least one of the one or
more electronic devices that were detected near the wearable
computing device 10* and that were determined to have the
one or more specific functionalities. In various implementa-
tions, these operations may be implemented by the wearable
computing device 10* of FIG. 4A or 4B (as well as FIG. 1).

In FIG. 6 and in the following figures that include various
examples of operational flows, discussions and explanations
will be provided with respect to the wearable computing
device 10* described above and as illustrated in FIGS. 4A,
4B,5A, 5B, 5C, 5D, 5E, and/or with respect to other examples
(e.g.,asprovided in FIGS. 1, 2A, 2B, 2C, 3A, 3B, 3C, 3D, and
3E) and contexts. However, it should be understood that the
operational flows may be executed in a number of other
environments and contexts, and/or in modified versions of
FIGS.1,2A,2B,2C,3A,3B,3C, 3D, 3E,4A,4B,5A, 5B, 5C,
5D, and/or 5E. Also, although the various operational flows
are presented in the sequence(s) illustrated, it should be
understood that the various operations may be performed in
orders other than those which are illustrated, or may be per-
formed concurrently.

Further, in FIG. 6 and in the figures to follow thereafter,
various operations may be depicted in a box-within-a-box
manner. Such depictions may indicate that an operation in an
internal box may comprise an optional example embodiment
of the operational step illustrated in one or more external
boxes. However, it should be understood that internal box
operations may be viewed as independent operations separate
from any associated external boxes and may be performed in
any sequence with respect to all other illustrated operations,
or may be performed concurrently. Still further, these opera-
tions illustrated in FIG. 6 as well as the other operations to be
described herein are performed by at least one of a machine,
an article of manufacture, or a composition of matter unless
indicated otherwise.

For ease of understanding, the flowcharts are organized
such that the initial flowcharts present implementations viaan
example implementation and thereafter the following flow-
charts present alternate implementations and/or expansions
of'the initial flowchart(s) as either sub-component operations
or additional component operations building on one or more
earlier-presented flowcharts. Those having skill in the art will
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appreciate that the style of presentation utilized herein (e.g.,
beginning with a presentation of a flowchart(s) presenting an
example implementation and thereafter providing additions
to and/or further details in subsequent flowcharts) generally
allows for a rapid and easy understanding of the various
process implementations. In addition, those skilled in the art
will further appreciate that the style of presentation used
herein also lends itself well to modular and/or object-oriented
program design paradigms.

In any event, after a start operation, the operational flow
600 of FIG. 6 may move to a nearby device detecting opera-
tion 602 for detecting presence of one or more electronic
devices near a wearable computing device that are within a
spatial pod of the wearable computing device, the spatial pod
of'the wearable computing device being a spatial volume that
includes the wearable computing device and being defined by
an enveloping boundary, where low-power wireless signals
generated by the wearable computing device being discern-
ible over background noise within the enveloping boundary
and not discernible over background noise outside the envel-
oping boundary, the wearable computing device being a com-
puting device designed to be worn by a user. For instance, and
as illustration, the nearby device sensing module 102* of the
wearable computing device 10* of FIG. 4A or 4B (e.g., the
nearby device sensing module 102' of FIG. 4A or the nearby
device sensing module 102" of FIG. 4B) detecting or sensing
presence of one or more electronic devices (e.g., one or more
external linking devices 20* and/or one or more other wear-
able computing devices 11*) near the wearable computing
device 10* that are within a spatial pod 50 of the wearable
computing device 10%, the spatial pod 50 of the wearable
computing device 10* being a spatial volume that includes
the wearable computing device 10* and being defined by an
enveloping boundary 52, where low-power wireless signals
(e.g., less than 0.7 milliwatt wireless signals transmitted by a
directional or omnidirectional antenna) generated by the
wearable computing device 10* being discernible over back-
ground noise within the enveloping boundary 52 and not
discernible over background noise outside the enveloping
boundary 52, the wearable computing device 10* being a
computing device designed to be worn by a user. In various
embodiments, a wearable computing device 10* may be a
computing device having one or more components for cou-
pling or attaching the computing device to a portion of a
user’s body such as the computing glasses 12 of FIG. 2A,
which has two temple pieces 208* for extending over and/or
behind the ears, or computing watch 14 of FIG. 2B, which
includes a wristband 212 for wrapping around a user’s wrist.
In some embodiments, the nearby device detecting operation
602 of FIG. 6 may be implemented by the wearable comput-
ing device 10* as part of a handshaking operation to establish
one or more communication links with one or more nearby
electronic devices.

Operational flow 600 may also include a functionally
designed device determining operation 604 for determining
which of the one or more electronic devices that are detected
as being within the spatial pod of the wearable computing
device are at least designed to provide one or more specific
functionalities that are being sought by the wearable comput-
ing device. For instance, the functionally designed device
ascertaining module 104*(e.g., the functionally designed
device ascertaining module 104' of FIG. 4A or the function-
ally designed device ascertaining module 104" of FIG. 4B) of
the wearable computing device 10* of FIG. 4A or 4B deter-
mining or ascertaining which of the one or more electronic
devices (e.g., one or more external linking devices 20* and/or
one or more other wearable computing devices 11*) that are
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detected as being within the spatial pod 50 of the wearable
computing device 10* are at least designed to provide one or
more specific functionalities (e.g., capabilities for communi-
cating beyond the spatial pod 50 of the wearable computing
device 10* or GPS capabilities) that are being sought by the
wearable computing device 10*. In various embodiments, the
one or more specific functionalities that are being sought by
the wearable computing device 10* may be sought by the
wearable computing device 10* because such functionalities
may not be independently provided by the wearable comput-
ing device 10*(e.g., the wearable computing device 10* does
not independently possess the one or more specific function-
alities).

As further illustrated in FIG. 6, operational flow 600 may
also include a functionality acquiring operation 606 for
acquiring, by the wearable computing device based at least, in
part, on said detecting and said determining, one or more
specific functionalities that are available through at least one
electronic device that was detected within the spatial pod of
the wearable computing device and that was determined to
provide the one or more specific functionalities. For instance,
the functionality obtaining module 106*(e.g., functionality
obtaining module 106' of FIG. 4A or the functionality obtain-
ing module 106" of FIG. 4B) of the wearable computing
device 10* of FIG. 4A or 4B acquiring or obtaining based at
least, in part, on said detecting and said determining, one or
more specific functionalities that are available through at least
one electronic device (e.g., an external linking device 20* or
another wearable computing device 11*) that was detected
within the spatial pod 50 of the wearable computing device
10* and that was determined to provide the one or more
specific functionalities (e.g., communication capabilities for
communicating beyond the spatial pod 50 of the wearable
computing device 10%, GPS capabilities, visual or other sens-
ing capabilities not directly available through the wearable
computing device 10*, and so forth).

As will be described below, the nearby device detecting
operation 602, the functionally designed device determining
operation 604, and the functionality acquiring operation 606
may be executed in a variety of different ways in various
alternative implementations. FIGS. 7A, 7B, 7C, 7D, 7E, and
7F, for example, illustrate at least some of the alternative ways
that the nearby device detecting operation 602 of FIG. 6 may
be executed in various alternative implementations. In some
cases, for example, the nearby device detecting operation 602
may actually include or involve an operation 702 for detecting
presence of the one or more electronic devices near the wear-
able computing device that are within the spatial pod of the
wearable computing device by transmitting, via the wearable
computing device, one or more low-power wireless signals to
solicit one or more responding wireless signals from one or
more electronic devices that detect the one or more low-
power wireless signals and monitoring at the wearable com-
puting device for reception of the one or more responding
wireless signals generated by the one or more electronic
devices in response to the one or more electronic devices
detecting the one or more low-power wireless signals as illus-
trated in FIG. 7A. For instance, the nearby device sensing
module 102* including the low-power wireless signal broad-
casting module 502 and the responding wireless signal
detecting module 504 (see FIG. 5A) of the wearable comput-
ing device 10%(e.g., the wearable computing device 10' of
FIG. 4A or the wearable computing device 10" of FIG. 4B)
detecting or sensing presence of the one or more electronic
devices near the wearable computing device 10* that are
within the spatial pod 50 of the wearable computing device
10* by transmitting or broadcasting, via the low-power wire-
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less signal broadcasting module 502, one or more low-power
wireless signals (e.g., less than 0.5 milliwatt signals from the
2.4 GHz frequency band or 60 GHz frequency band) to solicit
one or more responding wireless signals from one or more
electronic devices (e.g., one or more external linking devices
20* and/or one or more other wearable computing devices
11%*) that detect the one or more low-power wireless signals
and monitoring or detecting, by the responding wireless sig-
nal detecting module 504, for reception of the one or more
responding wireless signals generated by the one or more
electronic devices in response to the one or more electronic
devices detecting the one or more low-power wireless signals.

As further illustrated in FIGS. 7A, 7B, and 7C, operation
702 may be implemented in a variety of different ways. For
example, in some implementations, operation 702 may actu-
ally include or involve an operation 703 for transmitting, via
the wearable computing device, the one or more low-power
wireless signals to solicit the one or more responding wireless
signals from the one or more electronic devices that detects
the one or more low-power wireless signals by transmitting,
via the wearable computing device, less than 0.7 milliwatt
wireless signals to solicit the one or more responding wireless
signals from the one or more electronic devices. For instance,
the low-power wireless signal broadcasting module 502 of
the wearable computing device 10* of FIG. 4A or 4B trans-
mitting the one or more low-power wireless signals to solicit
the one or more responding wireless signals from the one or
more electronic devices that detects the one or more low-
power wireless signals by transmitting or broadcasting less
than 0.7 milliwatt wireless signals (e.g., wireless signals from
2.4 GHz frequency band, 5 GHz frequency band, or 60 GHz
frequency band) to solicit the one or more responding wire-
less signals from the one or more electronic devices (e.g., one
ormore external linking devices 20* and/or one or more other
wearable computing devices 11%*).

As further illustrated in FIG. 7A, in some implementations,
operation 703 may further include an operation 704 for trans-
mitting, via the wearable computing device, the less than 0.7
milliwatt wireless signals to solicit the one or more respond-
ing wireless signals from the one or more electronic devices
by transmitting, via the wearable computing device, less than
0.5 milliwatt wireless signals to solicit the one or more
responding wireless signals from the one or more electronic
devices. For instance, the low-power wireless signal broad-
casting module 502 of the wearable computing device 10* of
FIG. 4A or 4B transmitting the less than 0.7 milliwatt wireless
signals to solicit the one or more responding wireless signals
from the one or more electronic devices by transmitting or
broadcasting, via a directional or omnidirectional antenna,
less than 0.5 milliwatt wireless signals to solicit the one or
more responding wireless signals from the one or more elec-
tronic devices.

In some cases, operation 704 may, in turn, further include
anoperation 705 for transmitting, via the wearable computing
device, the less than 0.5 milliwatt wireless signals to solicit
the one or more responding wireless signals from the one or
more electronic devices by transmitting, via the wearable
computing device, less than 0.3 milliwatt wireless signals to
solicit the one or more responding wireless signals from the
one or more electronic devices. For instance, the low-power
wireless signal broadcasting module 502 of the wearable
computing device 10* of FIG. 4A or 4B transmitting the less
than 0.5 milliwatt wireless signals to solicit the one or more
responding wireless signals from the one or more electronic
devices by transmitting or broadcasting less than 0.3 milli-
watt wireless signals (e.g., 0.1 milliwatt wireless signals from
the 2.4 GHz frequency band) to solicit the one or more



US 9,173,053 B2

33

responding wireless signals from the one or more electronic
devices (e.g., one or more external linking devices 20* and/or
one or more other wearable computing devices 11%).

In some implementations, operation 702 may actually
include or involve an operation 706 for transmitting, via the
wearable computing device, the one or more low-power wire-
less signals to solicit the one or more responding wireless
signals from the one or more electronic devices that detects
the one or more low-power wireless signals by transmitting,
via the wearable computing device, one or more low-power
signals having one or more frequencies from the 2.4 GHz
band to solicit the one or more responding wireless signals
from the one or more electronic devices. For instance, the
low-power wireless signal broadcasting module 502 of the
wearable computing device 10* of FIG. 4A or 4B transmit-
ting the one or more low-power wireless signals to solicit the
one or more responding wireless signals from the one or more
electronic devices that detects the one or more low-power
wireless signals by transmitting or broadcasting one or more
low-power signals having one or more frequencies from the
2.4 GHz band (e.g., 2.4 GHz ISM (industrial, scientific, and
medical) frequency band having frequency range between 2.4
GHz and 2.4835 GHz) to solicit the one or more responding
wireless signals from the one or more electronic devices.

In some alternative implementations, operation 702 may
actually include or involve an operation 707 for transmitting,
via the wearable computing device, the one or more low-
power wireless signals to solicit the one or more responding
wireless signals from the one or more electronic devices that
detects the one or more low-power wireless signals by trans-
mitting, via the wearable computing device, one or more
low-power signals having one or more frequencies from the 5
GHz band to solicit the one or more responding wireless
signals from the one or more electronic devices. For instance,
the low-power wireless signal broadcasting module 502 of
the wearable computing device 10* of FIG. 4A or 4B trans-
mitting the one or more low-power wireless signals to solicit
the one or more responding wireless signals from the one or
more electronic devices that detects the one or more low-
power wireless signals by transmitting or broadcasting one or
more low-power signals having one or more frequencies from
the 5 GHz band (e.g., 5 GHz ISM frequency band or 5 GHz
U-NII frequency band with a frequency range between 5.180
GHz and 5.825 GHz) to solicit the one or more responding
wireless signals from the one or more electronic devices.

In some alternative implementations, operation 702 may
actually include or involve an operation 708 for transmitting,
via the wearable computing device, the one or more low-
power wireless signals to solicit the one or more responding
wireless signals from the one or more electronic devices that
detects the one or more low-power wireless signals by trans-
mitting, via the wearable computing device, one or more
low-power signals having one or more frequencies from the
60 GHz band to solicit the one or more responding wireless
signals from the one or more electronic devices as illustrated
in FIG. 7B. For instance, the low-power wireless signal
broadcasting module 502 of the wearable computing device
10* of FIG. 4A or 4B transmitting the one or more low-power
wireless signals to solicit the one or more responding wireless
signals from the one or more electronic devices that detects
the one or more low-power wireless signals by transmitting or
broadcasting one or more low-power signals having one or
more frequencies from the 60 GHz band (e.g., millimeter
waveband or mmWave band with a frequency range between
57 and 64 GHz (U.S) or between 57 and 66 GHz (Japan and
Europe)) to solicit the one or more responding wireless sig-
nals from the one or more electronic devices.

10

15

20

25

30

35

40

45

50

55

60

65

34

In the same or alternative implementations, operation 702
may additionally or alternatively include or involve an opera-
tion 709 for transmitting, via the wearable computing device,
the one or more low-power wireless signals to solicit one or
more responding wireless signals from the one or more elec-
tronic devices that detect the one or more low-power wireless
signals and monitoring at the wearable computing device for
reception of the one or more responding wireless signals
generated by the one or more electronic devices in response to
the one or more electronic devices detecting the one or more
low-power wireless signals by transmitting the one or more
low-power wireless signals through an omnidirectional
antenna and monitoring for reception at the wearable com-
puting device of the one or more responding wireless signals
through the omnidirectional antenna. For instance, the low-
power wireless signal broadcasting module 502 and the
responding wireless signal detecting module 504 of the wear-
able computing device 10* of FIG. 4A or 4B transmitting the
one or more low-power wireless signals to solicit one or more
responding wireless signals from the one or more electronic
devices that detect the one or more low-power wireless sig-
nals and monitoring for reception of the one or more respond-
ing wireless signals generated by the one or more electronic
devices in response to the one or more electronic devices
detecting the one or more low-power wireless signals when
the low-power wireless signal broadcasting module 502
transmits or broadcasts the one or more low-power wireless
signals through an omnidirectional antenna (e.g., a dipole
antenna (a folded dipole, short dipole, cage dipole, and bow-
tie antenna), monopole antenna such as a Rubber Ducky
antenna, halo antenna, microstrip antenna including a patch
antenna, a patch array antenna, a collinear antenna, a metama-
terial antenna, and so forth) and when the responding wireless
signal detecting module 504 monitors or detects for reception
of the one or more responding wireless signals through the
omnidirectional antenna.

In some implementations, operation 709 may actually
include or involve an operation 710 for transmitting the one or
more low-power wireless signals through the omnidirectional
antenna and monitoring for reception at the wearable com-
puting device of the one or more responding wireless signals
through the omnidirectional antenna by transmitting wireless
signals at different incremental levels of low-power through
the omnidirectional antenna and monitoring for reception of
the one or more responding wireless signals through the
omnidirectional antenna after each transmission of wireless
signals at the different incremental levels of low-power in
order to determine nearness of the one or more electronic
devices to the wearable computing device. For instance, the
low-power wireless signal broadcasting module 502 and the
responding wireless signal detecting module 504 of the wear-
able computing device 10* of FIG. 4A or 4B transmitting the
one or more low-power wireless signals through the omnidi-
rectional antenna and monitoring for reception at the wear-
able computing device of the one or more responding wireless
signals through the omnidirectional antenna when the low-
power wireless signal broadcasting module 502 transmits or
broadcasts wireless signals at different incremental levels of
low-power through the omnidirectional antenna and when the
responding wireless signal detecting module 504 monitors
(e.g., detects) for reception of the one or more responding
wireless signals through the omnidirectional antenna after
each transmission of wireless signals at the different incre-
mental levels of low-power in order to determine nearness of
the one or more electronic devices to the wearable computing
device. For example, the wearable computing device 10*
initially transmitting 0.1 milliwatt “soliciting” signals to
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solicit responding wireless signals from any electronic device
that detects the 0.1 milliwatt soliciting signals, and then moni-
toring at the wearable computing device 10* for reception of
the responding wireless signals from one or more electronic
devices that detects the 0.1 milliwatt signals. The wearable
computing device 10* may next transmit 0.2 milliwatt solic-
iting signals in order to prompt responding wireless signals
from any electronic device that detects the 0.2 milliwatt solic-
iting signals, and then monitoring at the wearable computing
device 10* for reception of the responding wireless signals
from one or more electronic devices that detects the 0.2 mil-
liwatt soliciting signals. The wearable computing device 10*
may then repeat such operations by incrementally increasing
the power levels of the low-power soliciting signals to be
transmitted, and then monitoring for responding wireless sig-
nals from any electronic device that detects such low-power
signals.

Referring now to FIG. 7C, in some implementations,
operation 702 may actually involve or include an operation
711 for transmitting, via the wearable computing device, the
one or more low-power wireless signals to solicit the one or
more responding wireless signals from the one or more elec-
tronic devices that detects the one or more low-power wire-
less signals and monitoring at the wearable computing device
for reception of the one or more responding wireless signals
generated by the one or more electronic devices by transmit-
ting the one or more low-power wireless signals through a
directional antenna and monitoring at the wearable comput-
ing device for reception of the one or more responding wire-
less signals through the directional antenna. For instance, the
low-power wireless signal broadcasting module 502 and the
responding wireless signal detecting module 504 of the wear-
able computing device 10* of FIG. 4A or 4B transmitting the
one or more low-power wireless signals to solicit the one or
more responding wireless signals from the one or more elec-
tronic devices that detects the one or more low-power wire-
less signals and monitoring for reception of the one or more
responding wireless signals generated by the one or more
electronic devices when the low-power wireless signal broad-
casting module 502 transmits (e.g., broadcasts) the one or
more low-power wireless signals through a directional
antenna (e.g., metamaterial antenna, Yagi-Uda antenna, log-
periodic antenna, corner reflector antenna, and so forth) and
when the responding wireless signal detecting module 504
monitors (e.g., detects) at the wearable computing device 10*
for reception of the one or more responding wireless signals
through the directional antenna.

As further illustrated in FIG. 7C, operation 711 in various
implementations may further include or involve one or more
additional operations including, in some cases, an operation
712 for transmitting the one or more low-power wireless
signals through the directional antenna and monitoring at the
wearable computing device for reception of the one or more
responding wireless signals through the directional antenna
by transmitting the one or more low-power wireless signals
through a metamaterial antenna and monitoring at the wear-
able computing device for reception of the one or more
responding wireless signals through the metamaterial
antenna. For instance, the low-power wireless signal broad-
casting module 502 and the responding wireless signal
detecting module 504 of the wearable computing device 10*
of FIG. 4A or 4B transmitting the one or more low-power
wireless signals through the directional antenna and monitor-
ing at the wearable computing device for reception of the one
or more responding wireless signals through the directional
antenna when the low-power wireless signal broadcasting
module 502 transmits the one or more low-power wireless
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signals through a metamaterial antenna and the responding
wireless signal detecting module 504 monitors (e.g., detects)
at the wearable computing device for reception of the one or
more responding wireless signals through the metamaterial
antenna.

In some implementations, operation 711 may additionally
or alternatively include an operation 713 for transmitting the
one or more low-power wireless signals through the direc-
tional antenna and monitoring at the wearable computing
device for reception of the one or more responding wireless
signals through the directional antenna by pointing the direc-
tional antenna at incrementally different directions and trans-
mitting low-power wireless signals through the directional
antenna at each incremental direction and monitoring for the
one or more responding wireless signals through the direc-
tional antenna at each incremental direction that the direc-
tional antenna points to. For instance, the low-power wireless
signal broadcasting module 502 and the responding wireless
signal detecting module 504 of the wearable computing
device 10* of FIG. 4A or 4B transmitting the one or more
low-power wireless signals through the directional antenna
and monitoring at the wearable computing device 10* for
reception of the one or more responding wireless signals
through the directional antenna when the low-power wireless
signal broadcasting module 502 points the directional
antenna (e.g., points the beam of the directional antenna) at
incrementally different directions and transmits (e.g., broad-
casts) low-power wireless signals through the directional
antenna at each incremental direction and when the respond-
ing wireless signal detecting module 504 monitors (e.g.,
detects) for the one or more responding wireless signals
through the directional antenna at each incremental direction
that the directional antenna points to. In some cases, the
wireless signals to be transmitted through the directional
antenna at each direction may be incrementally adjusted in
order to determine closeness of nearby electronic devices to
the wearable computing device 10* similar to operation 710.

In various embodiments, the nearby device detecting
operation 602 of FIG. 6 may result in detecting of one or more
of'avariety of electronic devices near the wearable computing
device 10*. For example, in some implementations, the
nearby device detecting operation 602 may actually include
an operation 714 for detecting the presence of one or more
electronic devices near the wearable computing device that
are within the spatial pod of the wearable computing device
by detecting presence of one or more external linking devices
that are within the spatial pod of the wearable computing
device and that are configured to communicate beyond the
spatial pod of the wearable computing device. For instance,
the nearby device sensing module 102* of the wearable com-
puting device 10* of FIG. 4A or 4B detecting the presence of
one or more electronic devices near the wearable computing
device 10* that are within the spatial pod 50 of the wearable
computing device 10* by detecting (e.g., sensing) presence of
one or more external linking devices 20* that are within the
spatial pod 50 of the wearable computing device 10* and that
are configured to communicate beyond the spatial pod 50 of
the wearable computing device 10* via, for example, a Wi-Fi
link, a cellular network link, an Ethernet connection, an opti-
cal link, cable, coaxial, and so forth.

In some cases, operation 714 may further include an opera-
tion 715 for detecting the presence of one or more external
linking devices that are within the spatial pod of the wearable
computing device by detecting presence within the spatial
pod of the wearable computing device at least a mobile com-
munication device, an access point, a repeater, a base station,
a desktop computer, a workstation, and/or a laptop computer.



US 9,173,053 B2

37

For instance, the nearby device sensing module 102* of the
wearable computing device 10* of FIG. 4A or 4B detecting
the presence of one or more external linking devices 20* that
are within the spatial pod 50 of the wearable computing
device 10* by detecting presence within the spatial pod 50 of
the wearable computing device 10* at least a mobile commu-
nication device (e.g., a cellular telephone, a Smartphone, or a
tablet computer), an access point, a repeater, a base station, a
desktop computer, a workstation, and/or a laptop computer.

In the same or alternative implementations, the nearby
device detecting operation 602 may additionally or alterna-
tively include or involve an operation 716 for detecting the
presence of one or more electronic devices near the wearable
computing device that are within the spatial pod of the wear-
able computing device by detecting within the spatial pod of
the wearable computing device presence of one or more other
wearable computing devices. For instance, the nearby device
sensing module 102* of the wearable computing device 10*
of FIG. 4A or 4B detecting the presence of one or more
electronic devices near the wearable computing device 10*
that are within the spatial pod 50 of the wearable computing
device 10* by detecting (e.g., sensing) within the spatial pod
50 of the wearable computing device 10* presence of one or
more other wearable computing devices (e.g., a computing
glasses 12, a computing watch 14, or a computing bracelet
16).

In the same or alternative implementations, the nearby
device detecting operation 602 may additionally or alterna-
tively include or involve an operation 717 for detecting the
presence of the one or more electronic devices near the wear-
able computing device by detecting the presence of the one or
more electronic devices near a wearable computing device
having the form of glasses or goggles designed to be worn on
a head of a user. For instance, the nearby device sensing
module 102* of the wearable computing device 10* of FIG.
4 A or 4B detecting the presence of the one or more electronic
devices near the wearable computing device 10* by detecting
(e.g., sensing) the presence of the one or more electronic
devices (e.g., one or more external linking devices 20* and/or
one or more other wearable computing devices 11*) near a
wearable computing device 10* having the form of glasses or
goggles designed (e.g., having a pair of temple pieces 208*
that are design to extend to and wrap around the ears of the
user) to be worn on a head of a user.

In some alternative implementations, the nearby device
detecting operation 602 may alternatively include or involve
an operation 718 for detecting the presence of the one or more
electronic devices near the wearable computing device by
detecting the presence of the one or more electronic devices
near a wearable computing device having the form of a wrist-
watch, a bracelet, or an armband designed to be worn around
a limb of a user. For instance, the nearby device sensing
module 102* of the wearable computing device 10* of FIG.
4 A or 4B detecting the presence of the one or more electronic
devices near the wearable computing device 10* by detecting
(e.g., sensing) the presence of the one or more electronic
devices near a wearable computing device 10* having the
form of a wristwatch, a bracelet, or an armband designed to be
worn around a limb (e.g., arm) of a user.

In some implementations, the nearby device detecting
operation 602 may include or involve an operation 719 for
detecting the presence of the one or more electronic devices
within the spatial pod of the wearable computing device, the
spatial pod of the wearable computing device being a spatial
volume that includes the wearable computing device and
being defined by an enveloping boundary, where less than 0.7
milliwatt wireless signals generated by the wearable comput-
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ing device being discernible over background noise within
the enveloping boundary and not discernible over back-
ground noise outside the enveloping boundary. For instance,
the nearby device sensing module 102* of the wearable com-
puting device 10* of FIG. 4A or 4B detecting (e.g., sensing)
the presence of the one or more electronic devices within the
spatial pod 50 of the wearable computing device 10*, the
spatial pod 50 of the wearable computing device 10* being a
spatial volume that includes the wearable computing device
10* and being defined by an enveloping boundary 52, where
less than 0.7 milliwatt wireless signals (e.g., low-power wire-
less signals from the 2.4 GHz frequency band, the 5 GHz
frequency band, or the 60 GHz frequency band) generated by
the wearable computing device 10* being discernible over
background noise (e.g., electromagnetic background noise)
within the enveloping boundary 52 and not discernible over
background noise outside the enveloping boundary 52.

In some implementations, the nearby device detecting
operation 602 may include or involve an operation 720 for
detecting the presence of the one or more electronic devices
within the spatial pod of the wearable computing device, the
spatial pod of the wearable computing device being a spatial
volume that includes the wearable computing device and
being defined by an enveloping boundary, where less than 0.5
milliwatt wireless signals generated by the wearable comput-
ing device being discernible over background noise within
the enveloping boundary and not discernible over back-
ground noise outside the enveloping boundary as illustrated
in FIG. 7E. For instance, the nearby device sensing module
102* of the wearable computing device 10* of FIG. 4A or 4B
detecting (e.g., sensing) the presence of the one or more
electronic devices within the spatial pod 50 of the wearable
computing device 10%, the spatial pod 50 of the wearable
computing device 10* being a spatial volume that includes
the wearable computing device 10* and being defined by an
enveloping boundary 52, where less than 0.5 milliwatt wire-
less signals (e.g., low-power wireless signals from the 2.4
GHz frequency band, the 5 GHz frequency band, or the 60
GHz frequency band) generated by the wearable computing
device 10* being discernible over background noise (e.g.,
electromagnetic background noise) within the enveloping
boundary 52 and not discernible over background noise out-
side the enveloping boundary 52.

In some implementations, the nearby device detecting
operation 602 may include or involve an operation 721 for
detecting the presence of the one or more electronic devices
within the spatial pod of the wearable computing device, the
spatial pod of the wearable computing device being a spatial
volume that includes the wearable computing device and
being defined by an enveloping boundary, where less than 0.3
milliwatt wireless signals generated by the wearable comput-
ing device being discernible over background noise within
the enveloping boundary and not discernible over back-
ground noise outside the enveloping boundary. For instance,
the nearby device sensing module 102* of the wearable com-
puting device 10* of FIG. 4A or 4B detecting (e.g., sensing)
the presence of the one or more electronic devices within the
spatial pod 50 of the wearable computing device 10*, the
spatial pod 50 of the wearable computing device 10* being a
spatial volume that includes the wearable computing device
10* and being defined by an enveloping boundary 52, where
less than 0.3 milliwatt wireless signals (e.g., low-power wire-
less signals from the 2.4 GHz frequency band, the 5 GHz
frequency band, or the 60 GHz frequency band) generated by
the wearable computing device 10* being discernible over
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background noise within the enveloping boundary 52 and not
discernible over background noise outside the enveloping
boundary 52.

In some implementations, the nearby device detecting
operation 602 may include or involve an operation 722 for
detecting the presence of one or more electronic devices
within the spatial pod of the wearable computing device, the
spatial pod of the wearable computing device being a spatial
volume that includes the wearable computing device and
being defined by an enveloping boundary, where low-power
wireless signals generated by the wearable computing device
within the enveloping boundary being discernible over back-
ground noise within the enveloping boundary and not dis-
cernible over background noise outside the enveloping
boundary, and where distance between the wearable comput-
ing device and any point along the enveloping boundary is not
greater than 24 feet. For instance, the nearby device sensing
module 102* of the wearable computing device 10* of FIG.
4 A or 4B detecting (e.g., sensing) the presence of one or more
electronic devices within the spatial pod 50 of the wearable
computing device 10%, the spatial pod 50 of the wearable
computing device 10* being a spatial volume that includes
the wearable computing device 10* and being defined by an
enveloping boundary 52, where low-power wireless signals
generated by the wearable computing device 10* within the
enveloping boundary 52 being discernible over background
noise within the enveloping boundary 52 and not discernible
over background noise outside the enveloping boundary 52,
and where distance between the wearable computing device
10* and any point along the enveloping boundary 52 is not
greater than 24 feet.

Turning now to FIG. 7F, in some implementations, the
nearby device detecting operation 602 may include or involve
an operation 723 for detecting the presence of one or more
electronic devices within the spatial pod of the wearable
computing device, the spatial pod of the wearable computing
device being a spatial volume that includes the wearable
computing device and being defined by an enveloping bound-
ary, where low-power wireless signals generated by the wear-
able computing device within the enveloping boundary being
discernible over background noise within the enveloping
boundary and not discernible over background noise outside
the enveloping boundary, and where distance between the
wearable computing device and any point along the envelop-
ing boundary is not greater than 16 feet. For instance, the
nearby device sensing module 102* of the wearable comput-
ing device 10* of FIG. 4A or 4B detecting (e.g., sensing) the
presence of one or more electronic devices within the spatial
pod 50 of the wearable computing device 10*, the spatial pod
50 of the wearable computing device 10* being a spatial
volume that includes the wearable computing device 10* and
being defined by an enveloping boundary 52, where low-
power wireless signals (e.g., less than 0.5 milliwatt wireless
signals) generated by the wearable computing device 10*
within the enveloping boundary 52 being discernible over
background noise (e.g., background electromagnetic radia-
tion) within the enveloping boundary 52 and not discernible
over background noise outside the enveloping boundary 52,
and where distance between the wearable computing device
10* and any point along the enveloping boundary 52 is not
greater than 16 feet.

In some implementations, the nearby device detecting
operation 602 may include or involve an operation 724 for
detecting the presence of one or more electronic devices
within the spatial pod of the wearable computing device, the
spatial pod of the wearable computing device being a spatial
volume that includes the wearable computing device and
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being defined by an enveloping boundary, where low-power
wireless signals generated by the wearable computing device
within the enveloping boundary being discernible over back-
ground noise within the enveloping boundary and not dis-
cernible over background noise outside the enveloping
boundary, and where distance between the wearable comput-
ing device and any point along the enveloping boundary is not
greater than 12 feet. For instance, the nearby device sensing
module 102* of the wearable computing device 10* of FIG.
4 A or 4B detecting (e.g., sensing) the presence of one or more
electronic devices within the spatial pod 50 of the wearable
computing device 10%, the spatial pod 50 of the wearable
computing device 10* being a spatial volume that includes
the wearable computing device 10* and being defined by an
enveloping boundary 52, where low-power wireless signals
(e.g., less than 0.3 milliwatt wireless signals) generated by the
wearable computing device 10* within the enveloping
boundary 52 being discernible over background noise (e.g.,
background electromagnetic radiation) within the enveloping
boundary 52 and not discernible over background noise out-
side the enveloping boundary 52, and where distance between
the wearable computing device 10* and any point along the
enveloping boundary 52 is not greater than 12 feet.

In some implementations, the nearby device detecting
operation 602 may include or involve an operation 725 for
detecting the presence of one or more electronic devices
within the spatial pod of the wearable computing device, the
spatial pod of the wearable computing device being a spatial
volume that includes the wearable computing device and
being defined by an enveloping boundary, where low-power
wireless signals generated by the wearable computing device
within the enveloping boundary being discernible over back-
ground noise within the enveloping boundary and not dis-
cernible over background noise outside the enveloping
boundary, and where distance between the wearable comput-
ing device and any point along the enveloping boundary is not
greater than 6 feet. For instance, the nearby device sensing
module 102* of the wearable computing device 10* of FIG.
4 A or 4B detecting (e.g., sensing) the presence of one or more
electronic devices within the spatial pod 50 of the wearable
computing device 10%, the spatial pod 50 of the wearable
computing device 10* being a spatial volume that includes
the wearable computing device 10* and being defined by an
enveloping boundary 52, where low-power wireless signals
(e.g., low-power signals from the 2.4 GHz frequency band, 5
GHz frequency band, or 60 GHz frequency band) generated
by the wearable computing device 10* within the enveloping
boundary 52 being discernible over background noise within
the enveloping boundary 52 and not discernible over back-
ground noise outside the enveloping boundary 52, and where
distance between the wearable computing device 10* and any
point along the enveloping boundary 52 is not greater than 6
feet.

Referring back to the functionally designed device deter-
mining operation 604 of FIG. 6, the functionally designed
device determining operation 604 similar to the nearby device
detecting operation 602 of FIG. 6 may be executed in a
number of different ways in various alternative embodiments
as illustrated in FIGS. 8A, 8B, 8C, 8D, and 8E. In some
implementations, for example, the functionally designed
device determining operation 604 may include an operation
826 for determining which of the one or more electronic
devices that are detected as being within the spatial pod of the
wearable computing device are designed to provide the one or
more specific functionalities by querying each of the one or
more electronic devices to determine which of the one or
more electronic devices provide the one or more specific
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functionalities. For instance, the functionally designed device
ascertaining module 104* including the functionality query-
ing module 506 (see FIG. 5B) of the wearable computing
device 10* of F1G. 4A or 4B determining which of the one or
more electronic devices that are detected as being within the
spatial pod 50 of the wearable computing device 10* are
designed to provide the one or more specific functionalities
when the functionality querying module 506 queries (e.g.,
transmitting queries to) each of the one or more electronic
devices (e.g., one or more external linking devices 20* and/or
one or more other wearable computing devices 11*) to deter-
mine which of the one or more electronic devices provide the
one or more specific functionalities (e.g., sensing capabilities
such as GPS capabilities, communication capabilities to
beyond/outside of the spatial pod 50 of the wearable comput-
ing device 10*, application functionalities, and so forth).

As further illustrated in FIGS. 8A, 8B, and 8C, operation
826 may be implemented in a variety of different ways in
various alternative implementations. For example, in some
implementations, operation 826 may include or involve an
operation 827 for querying each of the one or more electronic
devices to determine which of the one or more electronic
devices provide the one or more specific functionalities by
querying each of the one or more electronic devices to deter-
mine which of the one or more electronic devices provide one
or more communication functionalities to communicate
beyond the spatial pod. For instance, the functionality query-
ing module 506 of the wearable computing device 10* of FIG.
4 A or 4B querying each of the one or more electronic devices
to determine which of the one or more electronic devices
provide the one or more specific functionalities by querying
each ofthe one or more electronic devices to determine which
of the one or more electronic devices (e.g., one or more
external linking devices 20* and/or one or more other wear-
able computing devices 11*) provide one or more communi-
cation functionalities (e.g., Wi-Fi functionalities, cellular net-
work communication functionalities, Ethernet
functionalities, and so forth) to communicate beyond (e.g., to
outside of) the spatial pod 50.

In some implementations, operation 827 may further
include or involve an operation 828 for querying each of the
one or more electronic devices to determine which of the one
or more electronic devices provide one or more communica-
tion functionalities to communicate beyond the spatial pod by
querying each of the one or more electronic devices to deter-
mine which of the one or more electronic devices provide one
or more communication functionalities to link with one or
more Wi-Fi networks, one or more cellular networks, one or
more public switched networks, one or more local area net-
works, one or more wide area networks, one or more metro-
politan area networks, and/or one or more satellite networks.
For instance, the functionality querying module 506 of the
wearable computing device 10* of FIG. 4A or 4B querying
each ofthe one or more electronic devices to determine which
of the one or more electronic devices provide one or more
communication functionalities to communicate beyond the
spatial pod 50 by querying each of the one or more electronic
devices to determine which of the one or more electronic
devices (e.g., one or more external linking devices 20*) pro-
vide one or more communication functionalities to link with
one or more Wi-Fi (Wireless Fidelity) networks, one or more
cellular networks, one or more public switched networks, one
or more local area networks (LLANs), one or more wide area
networks (WANs), one or more metropolitan area networks
(MANSs), and/or one or more satellite networks.

In some alternative implementations, operation 827 may
alternatively include or involve an operation 829 for querying

10

15

20

25

30

35

40

45

50

55

60

65

42

each of the one or more electronic devices to determine which
of the one or more electronic devices provide one or more
communication functionalities to communicate beyond the
spatial pod by querying each of the one or more electronic
devices to determine which of the one or more electronic
devices provide at least one of an Ethernet link, a wireless
link, a fiber optical link, a satellite link, and/or a free space
optical link to communicate beyond the spatial pod. For
instance, the functionality querying module 506 of the wear-
able computing device 10* of FIG. 4A or 4B querying each of
the one or more electronic devices to determine which of the
one or more electronic devices provide one or more commu-
nication functionalities to communicate beyond the spatial
pod 50 by querying each of the one or more electronic devices
to determine which of the one or more electronic devices
(e.g., one or more external linking devices 20*) provide at
least one of an Ethernet link, a wireless link, a fiber optical
link, a satellite link, and/or a free space optical link to com-
municate beyond the spatial pod 50.

In various implementations, operation 826 may include or
involve an operation 830 for querying each of the one or more
electronic devices to determine which of the one or more
electronic devices provide the one or more specific function-
alities by querying each of the one or more electronic devices
to determine which of the one or more electronic devices
provide one or more global positioning system (GPS) func-
tionalities. For instance, the functionality querying module
506 of the wearable computing device 10* of FIG. 4A or 4B
querying each of the one or more electronic devices to deter-
mine which of the one or more electronic devices provide the
one or more specific functionalities by querying each of the
one or more electronic devices to determine which of the one
or more electronic devices provide one or more global posi-
tioning system (GPS) functionalities. Note that for purposes
of'this description, references to a global positioning system
or GPS may be in reference to satellite-based navigation
system as well as to other types of navigation systems such as
those that use signals from cellular towers and applying tri-
angulation techniques in order to ascertain their locations.

In the same or alternative implementations, operation 826
may additionally or alternatively include an operation 831 for
querying each of the one or more electronic devices to deter-
mine which of the one or more electronic devices provide the
one or more specific functionalities by querying each of the
one or more electronic devices to determine which of the one
or more electronic devices provide one or more sensor func-
tionalities. For instance, the functionality querying module
506 of the wearable computing device 10* of FIG. 4A or 4B
querying each of the one or more electronic devices to deter-
mine which of the one or more electronic devices provide the
one or more specific functionalities by querying each of the
one or more electronic devices to determine which of the one
or more electronic devices provide one or more sensor func-
tionalities (e.g., optical functionalities, audio functionalities,
accelerometers, and so forth).

Turning now to FIG. 8B, in some implementations, opera-
tion 826 may include an operation 832 for querying each of
the one or more electronic devices to determine which of the
one or more electronic devices provide the one or more spe-
cific functionalities by querying each of the one or more
electronic devices to determine which of the one or more
electronic devices provide access to one or more specific
applications. For instance, the functionality querying module
506 of the wearable computing device 10* of FIG. 4A or 4B
querying each of the one or more electronic devices to deter-
mine which of the one or more electronic devices provide the
one or more specific functionalities by querying each of the
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one or more electronic devices (e.g., one or more external
linking devices 20* and/or one or more other wearable com-
puting devices 11*) to determine which of the one or more
electronic devices provide access to one or more specific
applications (e.g., one or more specific applications that are
compatible with one or more applications being executed by
the wearable computing device 10* or one or more specific
applications not possessed by the wearable computing device
10* or one or more specific applications that facilitates the
one or more specific functionalities being sought by the wear-
able computing device 10%*).

As further illustrated in FIG. 8B, in some implementations,
operation 832 may further include or involve an operation 833
for querying each of the one or more electronic devices to
determine which of the one or more electronic devices pro-
vide the access to the one or more specific applications by
querying each of the one or more electronic devices to deter-
mine which of the one or more electronic devices provide
access to one or more communication applications. For
instance, the functionality querying module 506 of the wear-
able computing device 10* of FIG. 4A or 4B querying each of
the one or more electronic devices to determine which of the
one or more electronic devices provide the access to the one
or more specific applications by querying each of the one or
more electronic devices (e.g., one or more external linking
devices 20* and/or one or more other wearable computing
devices 11*) to determine which of the one or more electronic
devices provides access to one or more communication appli-
cations.

In some cases, operation 833 may, in turn, further include
or involve an operation 834 for querying each of the one or
more electronic devices to determine which of the one or
more electronic devices provide access to the one or more
communication applications by querying each of the one or
more electronic devices to determine which of the one or
more electronic devices provide access to one or more mes-
saging applications. For instance, the functionality querying
module 506 ofthe wearable computing device 10* of FIG.4A
or 4B querying each of the one or more electronic devices to
determine which of the one or more electronic devices pro-
vide access to the one or more communication applications
by querying each of the one or more electronic devices (e.g.,
one or more external linking devices 20* and/or one or more
other wearable computing devices 11*) to determine which of
the one or more electronic devices provide access to one or
more messaging applications (e.g., email applications,
instant messaging applications, text messaging applications,
and so forth).

In the same or alternative implementations, operation 833
may additionally or alternative include an operation 835 for
querying each of the one or more electronic devices to deter-
mine which of the one or more electronic devices provide
access to the one or more communication applications by
querying each of the one or more electronic devices to deter-
mine which of the one or more electronic devices provide
access to one or more voice over Internet Protocol (VoIP)
applications and/or one or more video conferencing applica-
tions. For instance, the functionality querying module 506 of
the wearable computing device 10* of F1G. 4A or 4B query-
ing each of the one or more electronic devices to determine
which of the one or more electronic devices provide access to
the one or more communication applications by querying
each of the one or more electronic devices (e.g., one or more
external linking devices 20* and/or one or more other wear-
able computing devices 11*) to determine which of the one or
more electronic devices provide access to one or more voice
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over Internet Protocol (VoIP) applications and/or one or more
video conferencing applications.

In some implementations operation 832 may include an
operation 836 for querying each of the one or more electronic
devices to determine which of the one or more electronic
devices provide the access to the one or more specific appli-
cations by querying each of the one or more electronic
devices to determine which of the one or more electronic
devices provide access to one or more personal information
manager applications as illustrated in FIG. 8C. For instance,
the functionality querying module 506 of the wearable com-
puting device 10* of FIG. 4A or 4B querying each of the one
or more electronic devices to determine which of the one or
more electronic devices provide the access to the one or more
specific applications by querying each of the one or more
electronic devices to determine which of the one or more
electronic devices provide access to one or more personal
information manager applications (e.g., Microsoft Outlook).

In the same or alternative implementations, operation 832
may include an operation 837 for querying each of the one or
more electronic devices to determine which of the one or
more electronic devices provide the access to the one or more
specific applications by querying each of the one or more
electronic devices to determine which of the one or more
electronic devices provide access to one or more gaming
applications. For instance, the functionality querying module
506 of the wearable computing device 10* of FIG. 4A or 4B
querying each of the one or more electronic devices to deter-
mine which of the one or more electronic devices provide the
access to the one or more specific applications by querying
each of the one or more electronic devices to determine which
of'the one or more electronic devices provide access to one or
more gaming applications.

As further illustrated in FIG. 8C, operation 826 in some
implementations, may include an operation 838 for querying
each of the one or more electronic devices to determine which
of'the one or more electronic devices provide the one or more
specific functionalities including querying each of the one or
more electronic devices to determine when will the one or
more specific functionalities become available for usage by
the wearable computing device. For instance, the functional-
ity querying module 506 of the wearable computing device
10* of FIG. 4A or 4B querying each of the one or more
electronic devices to determine which of the one or more
electronic devices provide the one or more specific function-
alities including querying each of the one or more electronic
devices to determine when will the one or more specific
functionalities become available for usage by the wearable
computing device 10*. Such determinations may be particu-
larly useful when, for example, multiple nearby electronic
devices provides the same functionalities and a determination
is to be made as which of the multiple nearby electronic
devices should be used for obtaining the one or more specific
functionalities. That is, in many instances, it may be desirable
to obtain, by the wearable computing device 10*, the one or
more specific functionalities as soon as possible. Thus, it may
be desirable to determine which nearby electronic devices
provide the earliest access/availability to the one or more
specific functionalities.

Turning now to FIG. 8D, in various implementations, the
functionally designed device determining operation 604 of
FIG. 6 may actually include an operation 839 for determining
which of the one or more electronic devices are designed to
provide the one or more specific functionalities that are being
sought by the wearable computing device, the determining
being prompted by one or more applications being executed
by the wearable computing device. For instance, the function-
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ally designed device ascertaining module 104* of the wear-
able computing device 10* of FIG. 4A or 4B determining or
ascertaining which of the one or more electronic devices that
are detected as being within the spatial pod 50 of the wearable
computing device 10* are designed to provide the one or
more specific functionalities (e.g., GPS functionalities) that
are being sought by the wearable computing device 10%*, the
determining or ascertaining being prompted by one or more
applications (e.g., one or more applications that rely on GPS
provided data) being executed by the wearable computing
device 10%*.

In some implementations, the functionally designed device
determining operation 604 may include an operation 840 for
determining which of the one or more electronic devices are
designed to provide the one or more specific functionalities
that are being sought by the wearable computing device, the
determining being prompted by activation of one or more
applications. For instance, the functionally designed device
ascertaining module 104* of the wearable computing device
10* of FIG. 4A or 4B determining or ascertaining which of
the one or more electronic devices that are detected as being
within the spatial pod 50 of the wearable computing device
10* are designed to provide the one or more specific func-
tionalities (e.g., optical camera designed to capture visual
images of hand gestures) that are being sought by the wear-
able computing device 10*, the determining being prompted
by activation of one or more applications (e.g., an application
that can be controlled/manipulated based on data indicating
hand gestures).

In some implementations, the functionally designed device
determining operation 604 may include an operation 841 for
determining which of the one or more electronic devices are
designed to provide the one or more specific functionalities
that are being sought by the wearable computing device, the
determining being prompted by one or more user inputs. For
instance, the functionally designed device ascertaining mod-
ule 104* of the wearable computing device 10* of FIG. 4A or
4B determining or ascertaining which of the one or more
electronic devices that are detected as being within the spatial
pod 50 of the wearable computing device 10* are designed to
provide the one or more specific functionalities (e.g., access
to the Internet) that are being sought by the wearable com-
puting device 10*, the determining being prompted by one or
more user inputs (e.g., user clicking the “send” icon for send-
ing an email or text message).

In some cases, the functionally designed device determin-
ing operation 604 may include an operation 842 for determin-
ing which of the one or more electronic devices that are
detected as being within the spatial pod of the wearable com-
puting device are designed to provide the one or more specific
functionalities by determining that a plurality of electronic
devices that were detected as being within the spatial pod of
the wearable computing device are designed to provide at
least one common functionality. For instance, the function-
ally designed device ascertaining module 104* of the wear-
able computing device 10* of FIG. 4A or 4B determining
which of the one or more electronic devices that are detected
as being within the spatial pod 50 of the wearable computing
device 10* are designed to provide the one or more specific
functionalities by determining or ascertaining that a plurality
of electronic devices that were detected as being within the
spatial pod 50 of the wearable computing device 10* are
designed to provide at least one common or same function-
ality (e.g., Wi-Fi capabilities).

In some implementations, operation 842 may further
include an operation 843 for determining that the plurality of
electronic devices that were detected as being within the
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spatial pod of the wearable computing device are designed to
provide the at least one common functionality including
selecting at least one of the plurality of electronic devices for
providing the at least one common functionality. For instance,
the functionally designed device ascertaining module 104*
including the device designating module 508 (see FIG. 5B) of
the wearable computing device 10* of FIG. 4A or 4B deter-
mining that the plurality of electronic devices that were
detected as being within the spatial pod 50 of the wearable
computing device 10* are designed to provide the at least one
common functionality including selecting (e.g., designating),
by the device designating module 508, at least one of the
plurality of electronic devices for providing the at least one
common functionality (e.g., communication capabilities
beyond the spatial pod 50 of the wearable computing device
10*, audio and/or visual sensor functionalities, GPS function-
alities, and so forth). The selection or designation of the at last
one election device from the plurality of electronic devices
for providing the at least one common functionality may be
based on one or more factors.

For example, in some cases, operation 843 may include or
involve an operation 844 for selecting at least one of the
plurality of electronic devices for providing the at least one
common functionality by selecting at least one of the plurality
of electronic devices for providing the at least one common
functionality based, at least in part, on determining which of
the electronic devices is or are nearest to the wearable com-
puting device. For instance, the device designating module
508 including the nearest device ascertaining module 510
(see FIG. 5B) of the wearable computing device 10* of FIG.
4A or 4B selecting at least one of the plurality of electronic
devices for providing the at least one common functionality
when the device designating module 508 selects or designates
at least one of the plurality of electronic devices for providing
the at least one common functionality based, at least in part,
on the nearest device ascertaining module 510 determining
(e.g., ascertaining) which of the electronic devices is or are
nearest to the wearable computing device 10*. The determi-
nation of which of the electronic devices is or are nearest to
the wearable computing device 10* may be implemented in a
number of different ways in various alternative implementa-
tions.

For example, in some implementations (see operation
710), the wearable computing device 10* may transmit, for
example, incrementally increasing or decreasing levels of
low-power wireless signals (e.g., via directional or omnidi-
rectional antenna) designed to solicit responsive signals from
one or more electronic devices that detects reception of the
low-power signals, and monitoring by the wearable comput-
ing device 10* for the responsive signals from the one or more
electronic devices after each transmission of low-power wire-
less signals at each incremental level of low-power. That is,
low-power wireless signals will only be detectable above
background noise for a limited range, which can be predeter-
mined. For instance, initially transmitting by the wearable
computing device 10* a low-power 0.1 milliwatt wireless
signal (via directional or omnidirectional antenna) for solic-
iting responding signals from any electronic device that
detects the low-power 0.1 milliwatt wireless signal, and then
monitoring for the responding signals following the transmis-
sion of the low-power 0.1 milliwatt wireless signal. The wear-
able computing device 10* may then repeat this operation of
transmitting low-power wireless signals and monitoring for
responding signals by transmitting increasingly higher levels
of low power wireless signals (e.g., 0.2 milliwatt wireless
signals, 0.3 milliwatt wireless signals, and so forth) and moni-
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toring for responding signals following each transmission of
signals at each level of transmission power.

In the same or alternative implementations, operation 843
may include or involve an operation 845 for selecting at least
one of the plurality of electronic devices for providing the at
least one common functionality by selecting at least one of the
plurality of electronic devices for providing the at least one
common functionality based, at least in part, on determining
which of the electronic devices is or are associated with a user
that is affiliated with the wearable computing device as illus-
trated in FIG. 8E. For instance, the device designating module
508 including the user associated device ascertaining module
512 (see FIG. 5B) of the wearable computing device 10* of
FIG. 4A or 4B selecting at least one of the plurality of elec-
tronic devices for providing the at least one common func-
tionality when the device designating module 508 selects or
designates at least one of the plurality of electronic devices
for providing the at least one common functionality based, at
least in part, on the user associated device ascertaining mod-
ule 512 determining or ascertaining which of the electronic
devices is or are associated with a user that is affiliated with
the wearable computing device 10*. In some cases, a user
may be affiliated with the wearable computing device 10*
when the user is registered (e.g., log-in access) with the wear-
able computing device 10* or currently has access or posses-
sion of the wearable computing device 10*.

In the same or alternative implementations, operation 843
may include or involve an operation 846 for selecting at least
one of the plurality of electronic devices for providing the at
least one common functionality by selecting at least one of the
plurality of electronic devices for providing the at least one
common functionality based, at least in part, on determining
which of the electronic devices provides earliest access to the
at least one common functionality. For instance, the device
designating module 508 including the earliest functionality
providing device ascertaining module 514 (see FIG. 5B) of
the wearable computing device 10* of FIG. 4A or 4B select-
ing at least one of the plurality of electronic devices for
providing the at least one common functionality when the
device designating module 508 selects or designates at least
one of the plurality of electronic devices for providing the at
least one common functionality based, at least in part, on the
earliest functionality providing device ascertaining module
514 determining or ascertaining which of the electronic
devices provides earliest access to the at least one common
functionality. That is, there are many instances where specific
functionalities of electronic devices may not be available at
any moment in time because they may currently be used by
another user, device, and/or application.

In the same or alternative implementations, operation 843
may include or involve an operation 847 for selecting at least
one of the plurality of electronic devices for providing the at
least one common functionality by selecting at least one of the
plurality of electronic devices for providing the at least one
common functionality based, at least in part, on determining
which of the electronic devices provides access to one or
more applications that supports the at least one common
functionality. For instance, the device designating module
508 including the supporting application providing device
ascertaining module 516 (see FIG. 5B) of the wearable com-
puting device 10* of FIG. 4A or 4B selecting at least one of
the plurality of electronic devices for providing the at least
one common functionality when the device designating mod-
ule 508 selects or designates at least one of the plurality of
electronic devices for providing the at least one common
functionality based, at least in part, on the supporting appli-
cation providing device ascertaining module 516 determining
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which of the electronic devices provides access to one or
more applications (e.g., email or instant messaging applica-
tion, or a particular Internet browser) that supports the at least
one common functionality (e.g., access to the Internet).

In the same or different implementations, operation 843
may additionally or alternatively include an operation 848 for
selecting at least one of the plurality of electronic devices for
providing the at least one common functionality by selecting
at least one of the plurality of electronic devices for providing
the at least one common functionality based, at least in part,
on one or more preferences of a user associated with the
wearable computing device. For instance, the device desig-
nating module 508 of the wearable computing device 10* of
FIG. 4A or 4B selecting at least one of the plurality of elec-
tronic devices for providing the at least one common func-
tionality by selecting at least one of the plurality of electronic
devices for providing the at least one common functionality
based, at least in part, on one or more preferences of a user
associated with the wearable computing device 10*(e.g., a
user who has log-in access or possession of the wearable
computing device 10%). That is, in some cases, a user may
prefer that certain electronic devices be used in order to
provide certain selective functionalities.

Referring back to the functionality acquiring operation 606
of FIG. 6, the functionality acquiring operation 606 similar to
the nearby device detecting operation 602 and the function-
ally designed device determining operation 604 of FIG. 6
may be executed in a number of different ways in various
alternative embodiments as illustrated in FIGS. 9A, 9B, 9C,
9D, and 9E. In some implementations, for example, the func-
tionality acquiring operation 606 may include an operation
949 for acquiring, by the wearable computing device, of the
one or more specific functionalities that are available through
the atleast one electronic device by transmitting to the at least
one electronic device, by the wearable computing device, one
or more requests or one or more commands for at least access-
ing the one or more specific functionalities available through
the at least one electronic device as illustrated in FIG. 9A. For
instance, the functionality obtaining module 106* including
the request/command relaying module 516 (see FIG. 5C) of
the wearable computing device 10* of FIG. 4A or 4B acquir-
ing the one or more specific functionalities that are available
through the at least one electronic device by having the
request/command relaying module 516 transmit to the at least
one electronic device (e.g., an external linking device 20* or
another wearable computing device 11*) one or more
requests or one or more commands for at least accessing the
one or more specific functionalities (e.g., communication
functionality beyond the spatial pod 50 of the wearable com-
puting device 10*, GPS functionality, and so forth) available
through the at least one electronic device.

In some cases, operation 949 may actually include or
involve an operation 950 for transmitting to the at least one
electronic device, by the wearable computing device, the one
or more requests or one or more commands for at least access-
ing the one or more specific functionalities available through
the atleast one electronic device by transmitting to the at least
one electronic device, by the wearable computing device, a
request or command for accessing the one or more specific
functionalities for a predefined segment of time. For instance,
the request/command relaying module 516 of the wearable
computing device 10* of FIG. 4A or 4B transmitting to the at
least one electronic device the one or more requests or one or
more commands for at least accessing the one or more spe-
cific functionalities available through the at least one elec-
tronic device by transmitting to the at least one electronic
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device a request or command for accessing the one or more
specific functionalities for a predefined segment of time.

In the same or alternative implementations, the function-
ality acquiring operation 606 may include an operation 951
for acquiring, by the wearable computing device, the one or
more specific functionalities that are available through the at
least one electronic device by transmitting to the at least one
electronic device, by the wearable computing device, input
data needed for executing the one or more specific function-
alities available through the at least one electronic device. For
instance, the functionality obtaining module 106* including
the input data relaying module 518 (see FIG. 5C) of the
wearable computing device 10* of FIG. 4A or 4B acquiring or
obtaining the one or more specific functionalities that are
available through the at least one electronic device by having
the input data relaying module 518 transmit to the at least one
electronic device input data (e.g., audio or textual message,
user commands, user preferences, and so forth) needed for
executing the one or more specific functionalities (e.g., email
functionalities including Internet access functionalities, gam-
ing functionalities, and so forth) available through the at least
one electronic device.

In the same or alternative implementations, the function-
ality acquiring operation 606 may include an operation 952
for acquiring, by the wearable computing device, the one or
more specific functionalities that are available through the at
least one electronic device by transmitting to the at least one
electronic device, by the wearable computing device, one or
more instructions needed for executing the one or more spe-
cific functionalities available through the at least one elec-
tronic device. For instance, the functionality obtaining mod-
ule 106* including the instruction relaying module 520 (see
FIG. 5C) of the wearable computing device 10* of FIG. 4A or
4B acquiring or obtaining the one or more specific function-
alities that are available through the at least one electronic
device by having the instruction relaying module 520 trans-
mit to the at least one electronic device one or more instruc-
tions (e.g., gaming instructions, emailing instructions such as
“send” instructions, and so forth) needed for executing the
one or more specific functionalities available through the at
least one electronic device.

In the same or alternative implementations, the function-
ality acquiring operation 606 may include an operation 953
for acquiring, by the wearable computing device, the one or
more specific functionalities that are available through at least
one electronic device by acquiring, by the wearable comput-
ing device, access to one or more communication links that
communicatively links the wearable computing device to
beyond the spatial pod. For instance, the functionality obtain-
ing module 106* of the wearable computing device 10* of
FIG. 4A or 4B acquiring the one or more specific functional-
ities that are available through at least one electronic device
by acquiring or obtaining access to one or more communica-
tion links (e.g., Wi-Fi links, cellular network links, and so
forth) that communicatively links the wearable computing
device 10* to beyond (e.g., outside) the spatial pod 50.

In the same or alternative implementations, the function-
ality acquiring operation 606 may include an operation 954
for acquiring, by the wearable computing device, the one or
more specific functionalities that are available through at least
one electronic device by acquiring, by the wearable comput-
ing device, access to one or more communication networks
beyond the spatial pod. For instance, the functionality obtain-
ing module 106* of the wearable computing device 10* of
FIG. 4A or 4B acquiring the one or more specific functional-
ities that are available through at least one electronic device
by acquiring or obtaining access to one or more communica-
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tion networks (e.g., WLAN, PAN, WAN, MAN, cellular net-
work, and so forth) beyond the spatial pod 50.

In the same or alternative implementations, the function-
ality acquiring operation 606 may include an operation 955
for acquiring, by the wearable computing device, the one or
more specific functionalities that are available through at least
one electronic device by acquiring, by the wearable comput-
ing device, at least access to one or more sensors that are
available through the at least one electronic device as illus-
trated in FIG. 9B. For instance, the functionality obtaining
module 106* of the wearable computing device 10* of FIG.
4A or 4B acquiring the one or more specific functionalities
that are available through at least one electronic device by
acquiring or obtaining at least access to one or more sensors
that are available through the at least one electronic device
(e.g., one or more sensors that are integrated into the at least
one electronic device such as another wearable computing
device 11* or an external linking device 20%). In some
embodiments, obtaining access to the one or more sensors
may be accomplished by receiving or obtaining data from the
one or more sensors.

As further illustrated in FIG. 9B, operation 955 may actu-
ally include or involve one or more additional operations
including, in some cases, an operation 956 for acquiring, by
the wearable computing device, at least access to the one or
more sensors that are available through the at least one elec-
tronic device by acquiring, by the wearable computing
device, at least access to at least one global positioning system
(GPS) that is available through the at least one electronic
device. For instance, the functionality obtaining module 106*
of the wearable computing device 10* of FIG. 4A or 4B
acquiring at least access to the one or more sensors that are
available through the at least one electronic device by acquir-
ing or obtaining at least access to at least one GPS that is
available through the at least one electronic device (e.g., an
external linking device 20* such as a Smartphone or another
wearable computing device 11%*). In some embodiments,
obtaining access to the GPS may be accomplished by receiv-
ing or obtaining locational data from the one or more GPS.

In the same or alternative implementations, operation 955
may include an operation 957 for acquiring, by the wearable
computing device, at least access to the one or more sensors
that are available through the at least one electronic device by
acquiring, by the wearable computing device, at least access
to one or more visual sensors and/or one or more audio
sensors that are available through the at least one electronic
device. For instance, the functionality obtaining module 106*
of the wearable computing device 10* of FIG. 4A or 4B
acquiring at least access to the one or more sensors that are
available through the at least one electronic device by acquir-
ing or obtaining at least access to one or more visual sensors
(e.g., cameras) and/or one or more audio sensors (e.g., micro-
phones) that are available through the at least one electronic
device (e.g., an external linking device 20* such as a Smart-
phone or another wearable computing device 11%*). In some
embodiments, obtaining access to the one or more visual
sensors and/or audio sensors may be accomplished by receiv-
ing or obtaining visual and/or audio data from the one or more
visual sensors and/or one or more audio sensors.

In the same or alternative implementations, operation 955
may include an operation 958 for acquiring, by the wearable
computing device, at least access to the one or more sensors
that are available through the at least one electronic device by
acquiring, by the wearable computing device, at least access
to one or more movement sensors that are available through
the at least one electronic device. For instance, the function-
ality obtaining module 106* of the wearable computing
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device 10* of FIG. 4A or 4B acquiring at least access to the
one or more sensors that are available through the at least one
electronic device by acquiring or obtaining at least access to
one or more movement sensors (e.g., accelerometers, inertia
sensors, and so forth) that are available through the at least
one electronic device (e.g., computing bracelet 16—see FIG.
2C). In some embodiments, obtaining access to the one or
more movement sensors may be accomplished by receiving
or obtaining movement data from the one or more movement
sensors.

Turning now to FIG. 9C, in some implementations, the
functionality acquiring operation 606 may include an opera-
tion 959 for acquiring, by the wearable computing device, the
one or more specific functionalities that are available through
at least one electronic device by acquiring, by the wearable
computing device, at least access to one or more applications
available through the at least one electronic device. For
instance, the functionality obtaining module 106* of the
wearable computing device 10* of FIG. 4A or 4B acquiring
the one or more specific functionalities that are available
through at least one electronic device by acquiring or obtain-
ing at least access to one or more applications (e.g., computer
software) available through the at least one electronic device.
A variety of applications may be accessed through operation
959 in various alternative implementations. In various
embodiments, acquiring or obtaining access to the one or
more applications may be by using or executing of the one or
more applications including receiving obtaining results of
executing the one or more applications.

For example, in some implementations, operation 959 may
actually include or involve an operation 960 for acquiring, by
the wearable computing device, at least access to the one or
more applications available through the at least one electronic
device by acquiring, by the wearable computing device, at
least access to one or more communication applications avail-
able through the at least one electronic device. For instance,
the functionality obtaining module 106* of the wearable
computing device 10* of FIG. 4A or 4B acquiring at least
access to the one or more applications available through the at
least one electronic device by acquiring at least access to one
or more communication applications available through the at
least one electronic device.

In some cases, operation 960 may further include an opera-
tion 961 for acquiring, by the wearable computing device, at
least access to the one or more communication applications
available through the at least one electronic device by acquir-
ing, by the wearable computing device, at least access to one
or more messaging applications available through the at least
one electronic device. For instance, the functionality obtain-
ing module 106* of the wearable computing device 10* of
FIG. 4A or 4B acquiring at least access to the one or more
communication applications available through the at least one
electronic device by acquiring or obtaining at least access to
one or more messaging applications (e.g., email applications,
instant messaging applications, text messaging applications,
and so forth) available through the at least one electronic
device.

In the same or alternative implementations, operation 960
may include an operation 962 for acquiring, by the wearable
computing device, at least access to the one or more commu-
nication applications available through the at least one elec-
tronic device by acquiring, by the wearable computing
device, at least access to one or more voice over Internet
Protocol (VoIP) applications and/or one or more video con-
ferencing applications available through the at least one elec-
tronic device. For instance, the functionality obtaining mod-
ule 106* of the wearable computing device 10* of FIG. 4A or
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4B acquiring at least access to the one or more communica-
tion applications available through the at least one electronic
device by acquiring or obtaining at least access to one or more
voice over Internet Protocol (VoIP) applications and/or one or
more video conferencing applications available through the at
least one electronic device (e.g., an external linking device
20* or another wearable computing device 11%).

In various implementations, operation 959 may addition-
ally or alternatively include an operation 963 for acquiring, by
the wearable computing device, at least access to the one or
more applications available through the at least one electronic
device by acquiring, by the wearable computing device, at
least access to one or more personal information manager
applications available through the at least one electronic
device. For instance, the functionality obtaining module 106*
of the wearable computing device 10* of FIG. 4A or 4B
acquiring at least access to the one or more applications
available through the at least one electronic device by acquir-
ing or obtaining at least access to one or more personal infor-
mation manager applications (e.g., Microsoft Outlook) avail-
able through the at least one electronic device.

In the same or alternative implementations, operation 959
may include an operation 964 for acquiring, by the wearable
computing device, at least access to the one or more applica-
tions available through the at least one electronic device by
acquiring, by the wearable computing device, at least access
to one or more gaming applications available through the at
least one electronic device. For instance, the functionality
obtaining module 106* of the wearable computing device 10*
of FIG. 4A or 4B acquiring at least access to the one or more
applications available through the at least one electronic
device by acquiring or obtaining at least access to one or more
gaming applications available through the at least one elec-
tronic device (e.g., an external linking device 20* such as a
Smartphone or a laptop or desktop computer).

Referring now to FIG. 9D, in some implementations, the
functionality acquiring operation 606 may include an opera-
tion 965 for acquiring, by the wearable computing device, at
least access to the one or more specific functionalities that are
available through the at least one electronic device including
acquiring, by the wearable computing device, one or more
results of utilizing the one or more specific functionalities.
For instance, the functionality obtaining module 106* includ-
ing the result obtaining module 522 (see FIG. 5C) of the
wearable computing device 10* of FIG. 4A or 4B acquiring at
least access to the one or more specific functionalities that are
available through the at least one electronic device including
acquiring or obtaining, by the result obtaining module 522, of
one or more results of utilizing the one or more specific
functionalities. Various types of results may be obtained
through operation 965 in various alternative implementa-
tions.

For example, in various implementations operation 965
may include an operation 966 for acquiring, by the wearable
computing device, the one or more results of utilizing the one
or more specific functionalities by acquiring, by the wearable
computing device, global positioning system (GPS) data pro-
vided by a GPS of the at least one electronic device that
provides location information of the at least one electronic
device. For instance, the result obtaining module 522 of the
wearable computing device 10* of FIG. 4A or 4B acquiring
the one or more results of utilizing the one or more specific
functionalities by acquiring or obtaining GPS data provided
by a GPS of the at least one electronic device that provides
location information of the at least one electronic device.

In the same or alternative implementations, operation 965
may additionally or alternatively include or involve an opera-
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tion 967 for acquiring, by the wearable computing device, the
one or more results of utilizing the one or more specific
functionalities by acquiring, by the wearable computing
device, one or more results of one or more applications
executed by the at least one electronic device. For instance,
the result obtaining module 522 of the wearable computing
device 10* of FIG. 4A or 4B acquiring the one or more results
ofutilizing the one or more specific functionalities by acquir-
ing or obtaining one or more results of one or more applica-
tions (e.g., communication applications, gaming applica-
tions, personal information manager application, and so
forth) executed by the at least one electronic device.

In the same or alternative implementations, operation 965
may additionally or alternatively include or involve an opera-
tion 968 for acquiring, by the wearable computing device, the
one or more results of utilizing the one or more specific
functionalities by acquiring, by the wearable computing
device, one or more results of one or more sensing operations
executed using one or more visual and/or audio sensors of the
at least one electronic device. For instance, the result obtain-
ing module 522 ofthe wearable computing device 10* of FIG.
4 A or 4B acquiring the one or more results of utilizing the one
or more specific functionalities by acquiring one or more
results (e.g., visual images of hand gestures) of one or more
sensing operations executed using one or more visual and/or
audio sensors of the at least one electronic device (e.g.,
another wearable computing device 11*).

In the same or alternative implementations, operation 965
may additionally or alternatively include or involve an opera-
tion 969 for acquiring, by the wearable computing device, the
one or more results of utilizing the one or more specific
functionalities by acquiring, by the wearable computing
device, one or more results of one or more sensing operations
executed using one or more movement sensors of the at least
one electronic device. For instance, the result obtaining mod-
ule 522 of the wearable computing device 10* of FIG. 4A or
4B acquiring the one or more results of utilizing the one or
more specific functionalities by acquiring or obtaining one or
more results of one or more sensing operations executed
using one or movement sensors (e.g., accelerometers) of the
at least one electronic device.

In the same or alternative implementations, operation 965
may additionally or alternatively include or involve an opera-
tion 970 for acquiring, by the wearable computing device, the
one or more results of utilizing the one or more specific
functionalities by acquiring, by the wearable computing
device, data obtained through one or more communication
links provided through the at least one electronic device. For
instance, the result obtaining module 522 of the wearable
computing device 10* of FIG. 4A or 4B acquiring the one or
more results of utilizing the one or more specific functional-
ities by acquiring or obtaining data (e.g., news data, consum-
able media such as a movie or music, and so forth) obtained
through one or more communication links (e.g., Wi-Fi links
and/or Ethernet links) provided through the at least one elec-
tronic device.

In some cases, operation 970 may further include or
involve an operation 971 for acquiring, by the wearable com-
puting device, data obtained through the one or more com-
munication links provided through the at least one electronic
device by acquiring, by the wearable computing device, data
from the Internet that was obtained through the one or more
communication links provided through the at least one elec-
tronic device. For instance, the result obtaining module 522 of
the wearable computing device 10* of FIG. 4A or 4B acquir-
ing data provided through the one or more communication
links provided through the at least one electronic device by
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acquiring or obtaining data (e.g., news, email, VoIP calls, and
so forth) from the Internet that was obtained through the one
or more communication links provided through the at least
one electronic device.

In the same or alternative implementations, operation 970
may additionally or alternatively include an operation 972 for
acquiring, by the wearable computing device, data obtained
through the one or more communication links provided
through the at least one electronic device by acquiring, by the
wearable computing device, one or more audio, video, and/or
textual messages obtained through the one or more commu-
nication links provided through the at least one electronic
device. For instance, the result obtaining module 522 of the
wearable computing device 10* of FIG. 4A or 4B acquiring
data provided through the one or more communication links
provided through the at least one electronic device by acquir-
ing or obtaining one or more audio, video, and/or textual
messages obtained through the one or more communication
links provided through the at least one electronic device.

In the same or alternative implementations, operation 965
may additionally or alternatively include or involve an opera-
tion 973 for acquiring, by the wearable computing device, one
or more results of utilizing the one or more specific function-
alities by acquiring, by the wearable computing device, data
indicative of one or more hand or arm gestures of a user
wearing the wearable computing device and provided by the
at least one electronic device as illustrated in FIG. 9E. For
instance, the result obtaining module 522 of the wearable
computing device 10* of FIG. 4A or 4B acquiring one or
more results of utilizing the one or more specific functional-
ities by acquiring or obtaining data (e.g., visual data or elec-
trical impulse data obtained from an arm of the user) indica-
tive of one or more hand or arm gestures of a user wearing the
wearable computing device 10*(e.g., computing watch 14)
and provided by the at least one electronic device (e.g., com-
puting glasses 12 or computing bracelet 16).

In some implementations, operation 973 may further
include or involve an operation 974 for acquiring, by the
wearable computing device, the data indicative of the one or
more hand or arm gestures of the user wearing the wearable
computing device by acquiring, by the wearable computing
device, visual data indicative of the one or more hand or arm
gestures of the user. For instance, the result obtaining module
522 of the wearable computing device 10* of FIG. 4A or 4B
acquiring the data indicative of the one or more hand or arm
gestures of the user wearing the wearable computing device
10* by acquiring or obtaining visual data indicative of the one
or more hand or arm gestures of the user.

In the same or alternative implementations, operation 973
may include or involve an operation 975 for acquiring, by the
wearable computing device, the data indicative of the one or
more hand or arm gestures of the user wearing the wearable
computing device by acquiring, by the wearable computing
device, electrical impulse data sensed from the arm of the user
and indicative of the one or more hand or arm gestures of the
user. For instance, the result obtaining module 522 of the
wearable computing device 10* of FIG. 4A or 4B acquiring
the data indicative of the one or more hand or arm gestures of
the user wearing the wearable computing device 10* by
acquiring or obtaining electrical impulse data sensed from the
arm of the user and indicative of the one or more hand or arm
gestures of the user.

In the same or alternative implementations, operation 973
may include or involve an operation 976 for acquiring, by the
wearable computing device, the data indicative of the one or
more hand or arm gestures of the user wearing the wearable
computing device by acquiring, by the wearable computing
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device, movement data sensed from the arm of the user and
indicative of the one or more hand or arm gestures of the user.
For instance, the result obtaining module 522 of the wearable
computing device 10* of FIG. 4A or 4B acquiring the data
indicative of the one or more hand or arm gestures of the user
wearing the wearable computing device by acquiring or
obtaining movement data sensed from the arm of the user and
indicative of the one or more hand or arm gestures of the user.

Turning now to FIG. 10 illustrating another operational
flow 1000. Operational flow 1000 includes certain operations
that mirror the operations included in operational flow 600 of
FIG. 6. These operations include a nearby device detecting
operation 1002, a functionally designed device determining
operation 1004, and a functionality acquiring operation 1006
that corresponds to and mirror the nearby device detecting
operation 602, the functionally designed device determining
operation 604, and the functionality acquiring operation 606,
respectively, of FIG. 6.

In addition, operational flow 1000 further incudes a device
controlling operation 1008 for controlling the wearable com-
puting device based, at least in part, on data obtained through
the acquired one or more specific functionalities. For
instance, the device operating module 108* of the wearable
computing device 10* of FIG. 4A or 4B controlling (e.g.,
operating) the wearable computing device 10* based, at least
in part, on data obtained or received through the acquired one
or more specific functionalities (e.g., visual sensing function-
alities that captured hand gestures of a user).

As illustrated in FIGS. 11A and 11B, operation 1008 may
be implemented in a number of different ways in various
alternative implementations. For example, in some imple-
mentations, the device controlling operation 1008 may
include an operation 1178 for controlling the wearable com-
puting device by controlling one or more applications that are
being executed by the wearable computing device based, at
least in part, on the data obtained through the acquired one or
more specific functionalities. For instance, the device oper-
ating module 108* including the application operating mod-
ule 530 (see FIG. 5D) of the wearable computing device 10*
of FIG. 4A or 4B controlling the wearable computing device
when the application operating module 530 controls or oper-
ates one or more applications (e.g., communication applica-
tions such as a messaging application, gaming applications,
personal information manager application, and so forth) that
are being executed by the wearable computing device 10*
based, at least in part, on the data obtained through the
acquired one or more specific functionalities.

In the same or alternative implementations, the device con-
trolling operation 1008 may include an operation 1179 for
controlling the wearable computing device by modifying at
least one graphical user interface (GUI) that is being pre-
sented by the wearable computing device, the modifying
being based, at least in part, on the data obtained through the
acquired one or more specific functionalities. For instance,
the device operating module 108* including the GUI manipu-
lating module 532 (see FIG. 5D) of the wearable computing
device 10* of FIG. 4A or 4B controlling the wearable com-
puting device when the GUI manipulating module 532 modi-
fies or manipulates at least one GUI that is being presented by
the wearable computing device 10*, the modifying or
manipulating being based, atleast in part, on the data obtained
or received through the acquired one or more specific func-
tionalities. For example, if the data obtained through the
acquired one or more specific functionalities is news data
with hyperlinks, then the GUI manipulating module 532
modifies a GUI to display the received news including the
hyperlinks.
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Inthe same or alternative implementations, the device con-
trolling operation 1008 may include an operation 1180 for
controlling the wearable computing device based, at least in
part, on data obtained through the acquired one or more
specific functionalities by controlling the wearable comput-
ing device based, at least in part, on data that was obtained
through the acquired one or more specific functionalities and
that is indicative of one or more hand or arm gestures of a user
wearing the wearable computing device. For instance, the
device operating module 108* including the hand/arm ges-
ture based operating module 534 (see FIG. 5D) of the wear-
able computing device 10* of FIG. 4A or 4B controlling the
wearable computing device 10* based, at least in part, on data
obtained through the acquired one or more specific function-
alities when the hand/arm gesture based operating module
534 controls or operates the wearable computing device 10*
based, at least in part, on data (e.g., image data of hand or arm
movements) that was obtained or received through the
acquired one or more specific functionalities and that is
indicative of one or more hand or arm gestures of a user
wearing the wearable computing device 10*.

As further illustrated in FIG. 11A, operation 1180 may
include one or more additional operations in various alterna-
tive implementations including, in some implementations, an
operation 1181 for controlling the wearable computing
device based, at least in part, on the data that was obtained
through the acquired one or more specific functionalities and
that is indicative of one or more hand or arm gestures of the
user wearing the wearable computing device by controlling
the wearable computing device based, at least in part, on
visual data that was obtained through the acquired one or
more specific functionalities and that is indicative of one or
more hand or arm gestures of a user wearing the wearable
computing device. For instance, the hand/arm gesture based
operating module 534 including the visual data based oper-
ating module 536 (see FIG. 5D) of the wearable computing
device 10* of FIG. 4A or 4B controlling the wearable com-
puting device 10* based, at least in part, on the data that was
obtained through the acquired one or more specific function-
alities and that is indicative of one or more hand or arm
gestures of the user wearing the wearable computing device
when the visual data based operating module 536 controls or
operates the wearable computing device 10* based, at least in
part, on visual data (e.g., image data) that was obtained or
received through the acquired one or more specific function-
alities (e.g., one or more cameras) and that is indicative of one
or more hand or arm gestures of a user wearing the wearable
computing device 10*.

In the same or different implementations, operation 1080
may additionally or alternatively include an operation 1182
for controlling the wearable computing device based, at least
in part, on the data that was obtained through the acquired one
or more specific functionalities and that is indicative of one or
more hand or arm gestures of the user wearing the wearable
computing device by controlling the wearable computing
device based, at least in part, on electrical impulse data sensed
from the arm of the user that was obtained through the
acquired one or more specific functionalities and that is
indicative of one or more hand or arm gestures of a user
wearing the wearable computing device. For instance, the
hand/arm gesture based operating module 534 including the
electrical impulse data based operating module 538 (see FIG.
5D) of the wearable computing device 10* of FIG. 4A or 4B
controlling the wearable computing device 10* based, at least
in part, on the data that was obtained through the acquired one
or more specific functionalities and that is indicative of one or
more hand or arm gestures of the user wearing the wearable
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computing device 10* when the electrical impulse data based
operating module 536 controls (e.g., operates) the wearable
computing device 10* based, at least in part, on electrical
impulse data sensed from the arm of the user that was
obtained or received through the acquired one or more spe-
cific functionalities (e.g., sensors, such as myoelectric sen-
sors, that may be disposed on an arm of the user that can sense
electrical impulses generated by muscle activities) and that is
indicative of one or more hand or arm gestures of a user
wearing the wearable computing device 10*.

In the same or alternative implementations, operation 1180
may additionally or alternatively include an operation 1183
for controlling the wearable computing device based, at least
in part, on the data that was obtained through the acquired one
or more specific functionalities and that is indicative of one or
more hand or arm gestures of the user wearing the wearable
computing device by controlling the wearable computing
device based, at least in part, on movement data sensed from
the arm of the user that was obtained through the acquired one
or more specific functionalities and that is indicative of one or
more hand or arm gestures of a user wearing the wearable
computing device 10*. For instance, the hand/arm gesture
based operating module 534 including the movement data
based operating module 539 (see FIG. 5D) of the wearable
computing device 10* of FIG. 4A or 4B controlling the wear-
able computing device 10* based, at least in part, on the data
that was obtained through the acquired one or more specific
functionalities and that is indicative of one or more hand or
arm gestures of the user wearing the wearable computing
device 10* when the movement data based operating module
539 controls (e.g., operates) the wearable computing device
10* based, at least in part, on movement data sensed from the
arm of the user that was obtained or received through the
acquired one or more specific functionalities (e.g., motion/
movement sensors such as accelerometer, inertia sensor, and
so forth that may be disposed on the arm of a user) and that is
indicative of one or more hand or arm gestures of a user
wearing the wearable computing device 10*.

Turning now to FIG. 11B, in some implementations, the
device controlling operation 1008 of FIG. 10 may include an
operation 1184 for controlling the wearable computing
device based, at least in part, on data obtained through the
acquired one or more specific functionalities of at least one
other wearable computing device having a form of a wrist-
watch, a bracelet, or an armband. For instance, the device
operating module 108* of the wearable computing device 10*
of FIG. 4A or 4B controlling the wearable computing device
10* based, at least in part, on data obtained or received
through the acquired one or more specific functionalities of at
least one other wearable computing device 11* having a form
of a wristwatch, a bracelet, or an armband.

In some implementations, the device controlling operation
1008 may include an operation 1185 for controlling the wear-
able computing device based, at least in part, on data obtained
through the acquired one or more specific functionalities of at
least one other wearable computing device having a form of
eyeglasses or goggles. For instance, the device operating
module 108* of the wearable computing device 10* of FIG.
4A or 4B controlling the wearable computing device 10*
based, atleast in part, on data obtained or received through the
acquired one or more specific functionalities of at least one
other wearable computing device 10* having a form of eye-
glasses or goggles.

Turning now to FIG. 12 illustrating another operational
flow 1200. Operational flow 1200 includes certain operations
that mirror the operations included in operational flow 600 of
FIG. 6. These operations include a nearby device detecting
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operation 1202, a functionally designed device determining
operation 1204, and a functionality acquiring operation 1206
that corresponds to and mirrors the nearby device detecting
operation 602, the functionally designed device determining
operation 604, and the functionality acquiring operation 606,
respectively, of FIG. 6.

In addition, operational flow 1200 further incudes an indi-
cator presenting operation 1208 for presenting, by the wear-
able computing device, one or more indicators that indicate
that the one or more specific functionalities have been
acquired by the wearable computing device, the one or more
indicators being presented in response, at least in part, to the
one or more specific functionalities being acquired by the
wearable computing device. For instance, the indicator pro-
viding module 110* of the wearable computing device 10* of
FIG. 4A or 4B presenting (providing) one or more indicators
(e.g., visual indicators as presented through a display and/or
audio indicators) that indicate that the one or more specific
functionalities have been acquired by the wearable comput-
ing device 10*, the one or more indicators being presented in
response, at least in part, to the one or more specific function-
alities (e.g., GPS capabilities, communication capabilities
beyond the spatial pod 50, and so forth) being acquired by the
wearable computing device 10%*.

As further illustrated in FIG. 13, the indicator presenting
operation 1208 may be implemented in a number of different
ways in various alternative implementations. For example, in
some implementations, the indicator presenting operation
1208 may include an operation 1387 for presenting, by the
wearable computing device, the one or more indicators that
indicates that the one or more specific functionalities have
been acquired by the wearable computing device by audibly
and/or visually presenting the one or more indicators. For
instance, the indicator providing module 110* of the wear-
able computing device 10* of FIG. 4A or 4B presenting the
one or more indicators that indicates that the one or more
specific functionalities have been acquired by the wearable
computing device 10* by audibly and/or visually presenting
or providing the one or more indicators (e.g., presenting via
one or more speakers and/or via a LED (light emitting-diode
display) or see-through display).

In the same or different implementations, the indicator
presenting operation 1208 may include an operation 1388 for
presenting, by the wearable computing device, the one or
more indicators that indicates that the one or more specific
functionalities have been acquired by the wearable comput-
ing device by presenting one or more icons that directly or
indirectly indicates that the one or more specific functional-
ities have been acquired by the wearable computing device.
For instance, the indicator providing module 110* including
the icon providing module 540 (see FIG. 5E) of the wearable
computing device 10* of FIG. 4A or 4B presenting the one or
more indicators that indicates that the one or more specific
functionalities have been acquired by the wearable comput-
ing device 10* when the icon providing module 540 presents
or provides one or more icons that directly or indirectly indi-
cates that the one or more specific functionalities have been
acquired by the wearable computing device 10%*.

As further illustrated in FIG. 13, in some implementations
operation 1388 may further include an operation 1389 for
presenting the one or more icons that directly or indirectly
indicates that the one or more specific functionalities have
been acquired by the wearable computing device by present-
ing one or more icons in one or more particular formats that
indicates availability for execution of one or more applica-
tions in response, at least in part, to the one or more specific
functionalities being acquired by the wearable computing
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device, the one or more applications being one or more appli-
cations that are not executable without availability of the one
or more specific functionalities. For instance, the icon pro-
viding module 540 of the wearable computing device 10* of
FIG. 4A or 4B presenting the one or more icons that directly
or indirectly indicates that the one or more specific function-
alities have been acquired by the wearable computing device
10* by presenting one or more icons (e.g., icon 3064 of FIG.
3D in one or more particular formats that indicates availabil-
ity for execution of one or more applications in response, at
least in part, to the one or more specific functionalities being
acquired by the wearable computing device 10%*, the one or
more applications being one or more applications that are not
executable without availability of the one or more specific
functionalities. For example, icon 3064 of FIG. 3D being
displayed in a format (e.g., bolded) that indicates that an
application (e.g., local weather) is functional (e.g., as a result
of GPS functionality and/or Internet access becoming avail-
able) and as opposed to icon 306¢ of FIG. 3C, whichisin a
format that indicates that the application is disabled.

In the same or alternative implementations, operation 1388
may additionally or alternatively include an operation 1390
for presenting the one or more icons that directly or indirectly
indicates that the one or more specific functionalities have
been acquired by the wearable computing device by present-
ing one or more icons that indicates that sensor functionalities
are available through the wearable computing device, the one
or more icons being automatically presented upon the one or
more sensor functionalities becoming available through the
wearable computing device. For instance, the icon providing
module 540 ofthe wearable computing device 10* of FIG.4A
or 4B presenting the one or more icons that directly or indi-
rectly indicates that the one or more specific functionalities
have been acquired by the wearable computing device 10* by
presenting one or more icons that indicates that sensor func-
tionalities (e.g., GPS, cameras, microphones, and so forth)
are available through the wearable computing device 10%, the
one or more icons being automatically presented upon the one
or more sensor functionalities becoming available through
the wearable computing device 10*.

While particular aspects of the present subject matter
described herein have been shown and described, it will be
apparent to those skilled in the art that, based upon the teach-
ings herein, changes and modifications may be made without
departing from the subject matter described herein and its
broader aspects and, therefore, the appended claims are to
encompass within their scope all such changes and modifica-
tions as are within the true spirit and scope of the subject
matter described herein. It will be understood by those within
the art that, in general, terms used herein, and especially in the
appended claims (e.g., bodies of the appended claims) are
generally intended as “open” terms (e.g., the term “including”
should be interpreted as “including but not limited to,” the
term “having” should be interpreted as “having at least,” the
term “includes” should be interpreted as “includes but is not
limited to,” etc.).

It will be further understood by those within the art that if
a specific number of an introduced claim recitation is
intended, such an intent will be explicitly recited in the claim,
and in the absence of such recitation no such intent is present.
For example, as an aid to understanding, the following
appended claims may contain usage of the introductory
phrases “at least one” and “one or more” to introduce claim
recitations. However, the use of such phrases should not be
construed to imply that the introduction of a claim recitation
by the indefinite articles “a” or “an” limits any particular
claim containing such introduced claim recitation to claims
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containing only one such recitation, even when the same
claim includes the introductory phrases “one or more” or “at
least one” and indefinite articles such as “a” or “an” (e.g., “a”
and/or “an” should typically be interpreted to mean “at least
one” or “one or more”); the same holds true for the use of
definite articles used to introduce claim recitations. In addi-
tion, even if a specific number of an introduced claim recita-
tion is explicitly recited, those skilled in the art will recognize
that such recitation should typically be interpreted to mean at
least the recited number (e.g., the bare recitation of “two
recitations,” without other modifiers, typically means at least
two recitations, or two or more recitations).

Furthermore, in those instances where a convention analo-
gous to “at least one of A, B, and C, etc.” is used, in general
such a construction is intended in the sense one having skill in
the art would understand the convention (e.g., “a system
having at least one of A, B, and C” would include but not be
limited to systems that have A alone, B alone, C alone, A and
B together, A and C together, B and C together, and/or A, B,
and C together, etc.). In those instances where a convention
analogous to “at least one of A, B, or C, etc.” is used, in
general such a construction is intended in the sense one hav-
ing skill in the art would understand the convention (e.g., “a
system having at least one of A, B, or C”” would include but
not be limited to systems that have A alone, B alone, C alone,
A and B together, A and C together, B and C together, and/or
A, B, and C together, etc.). It will be further understood by
those within the art that typically a disjunctive word and/or
phrase presenting two or more alternative terms, whether in
the description, claims, or drawings, should be understood to
contemplate the possibilities of including one of the terms,
either of the terms, or both terms unless context dictates
otherwise. For example, the phrase “A or B” will be typically
understood to include the possibilities of “A” or “B” or “A and
B>

With respect to the appended claims, those skilled in the art
will appreciate that recited operations therein may generally
be performed in any order. Also, although various operational
flows are presented in a sequence(s), it should be understood
that the various operations may be performed in other orders
than those which are illustrated, or may be performed con-
currently. Examples of such alternate orderings may include
overlapping, interleaved, interrupted, reordered, incremental,
preparatory, supplemental, simultaneous, reverse, or other
variant orderings, unless context dictates otherwise. Further-
more, terms like “responsive to,” “related to,” or other past-
tense adjectives are generally not intended to exclude such
variants, unless context dictates otherwise.

This application may make reference to one or more trade-
marks, e.g., a word, letter, symbol, or device adopted by one
manufacturer or merchant and used to identify and/or distin-
guish his or her product from those of others. Trademark
names used herein are set forth in such language that makes
clear their identity, that distinguishes them from common
descriptive nouns, that have fixed and definite meanings, or,
in many if not all cases, are accompanied by other specific
identification using terms not covered by trademark. In addi-
tion, trademark names used herein have meanings that are
well-known and defined in the literature, or do not refer to
products or compounds for which knowledge of one or more
trade secrets is required in order to divine their meaning. All
trademarks referenced in this application are the property of
their respective owners, and the appearance of one or more
trademarks in this application does not diminish or otherwise
adversely affect the validity of the one or more trademarks.
All trademarks, registered or unregistered, that appear in this
application are assumed to include a proper trademark sym-
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bol, e.g., the circle R or bracketed capitalization (e.g., [trade-
mark name]), even when such trademark symbol does not
explicitly appear next to the trademark. To the extent a trade-
mark is used in a descriptive manner to refer to a product or
process, that trademark should be interpreted to represent the
corresponding product or process as of the date of the filing of
this patent application.

Throughout this application, the terms “in an embodi-
ment,” ‘in one embodiment,” “in some embodiments,” “in
several embodiments,” “in at least one embodiment,” “in
various embodiments,” and the like, may be used. Each of
these terms, and all such similar terms should be construed as
“in at least one embodiment, and possibly but not necessarily
all embodiments,” unless explicitly stated otherwise. Specifi-
cally, unless explicitly stated otherwise, the intent of phrases
like these is to provide non-exclusive and non-limiting
examples of implementations of the invention. The mere
statement that one, some, or may embodiments include one or
more things or have one or more features, does not imply that
all embodiments include one or more things or have one or
more features, but also does not imply that such embodiments
must exist. It is a mere indicator of an example and should not
be interpreted otherwise, unless explicitly stated as such.

Those skilled in the art will appreciate that the foregoing
specific exemplary processes and/or devices and/or technolo-
gies are representative of more general processes and/or
devices and/or technologies taught elsewhere herein, such as
in the claims filed herewith and/or elsewhere in the present
application.

2 <
1

What is claimed is:

1. A wearable computing device designed to be worn by a
user, comprising:

a nearby device sensing module configured to sense pres-
ence of one or more electronic devices near the wearable
computing device that are within a spatial pod surround-
ing the wearable computing device, the spatial pod sur-
rounding the wearable computing device being a spatial
volume that includes the wearable computing device and
being enclosed by an enveloping boundary, where low-
power wireless signals generated by the wearable com-
puting device being discernible over background noise
within the enveloping boundary and not discernible over
background noise outside the enveloping boundary;

a functionally designed device ascertaining module con-
figured to ascertain which of the one or more electronic
devices that were sensed as being within the spatial pod
of'the wearable computing device are at least designed to
provide one or more specific functionalities that are
being sought by the wearable computing device; and

a functionality obtaining module configured to obtain one
or more specific functionalities that are available
through at least one electronic device that was sensed by
the nearby device sensing module as being within the
spatial pod of the wearable computing device and that
was ascertained by the functionally designed device
ascertaining module as providing the one or more spe-
cific functionalities.

2. The wearable computing device of claim 1, wherein said
nearby device sensing module configured to sense presence
of one or more electronic devices near the wearable comput-
ing device that are within a spatial pod surrounding the wear-
able computing device, the spatial pod surrounding the wear-
able computing device being a spatial volume that includes
the wearable computing device and being enclosed by an
enveloping boundary, where low-power wireless signals gen-
erated by the wearable computing device being discernible
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over background noise within the enveloping boundary and
not discernible over background noise outside the enveloping
boundary comprises:

a low-power wireless signal broadcasting module config-
ured to broadcast one or more low-power wireless sig-
nals to solicit one or more responding wireless signals
from one or more electronic devices that detect the one
or more low-power wireless signals; and

a responding wireless signal detecting module configured
to detect for reception of the one or more responding
wireless signals generated by the one or more electronic
devices in response to the one or more electronic devices
detecting the one or more low-power wireless signals.

3. The wearable computing device of claim 2, wherein said
low-power wireless signal broadcasting module configured
to broadcast one or more low-power wireless signals to solicit
one or more responding wireless signals from one or more
electronic devices that detect the one or more low-power
wireless signals comprises:

a low-power wireless signal broadcasting module config-
ured to broadcast less than 0.7 milliwatt wireless signals
to solicit the one or more responding wireless signals
from the one or more electronic devices.

4. The wearable computing device of claim 2, wherein said
low-power wireless signal broadcasting module configured
to broadcast one or more low-power wireless signals to solicit
one or more responding wireless signals from one or more
electronic devices that detect the one or more low-power
wireless signals comprises:

a low-power wireless signal broadcasting module config-
ured to broadcast one or more low-power signals having
one or more frequencies from the 60 GHz band to solicit
the one or more responding wireless signals from the
one or more electronic devices.

5. The wearable computing device of claim 2, wherein said
low-power wireless signal broadcasting module configured
to broadcast one or more low-power wireless signals to solicit
one or more responding wireless signals from one or more
electronic devices that detect the one or more low-power
wireless signals and said responding wireless signal detecting
module configured to detect for reception of the one or more
responding wireless signals generated by the one or more
electronic devices in response to the one or more electronic
devices detecting the one or more low-power wireless signals
comprises:

a low-power wireless signal broadcasting module config-
ured to broadcast the one or more low-power wireless
signals through a directional antenna; and

a responding wireless signal detecting module configured
to detect at the wearable computing device for reception
of the one or more responding wireless signals through
the directional antenna.

6. The wearable computing device of claim 5, wherein said
low-power wireless signal broadcasting module configured
to broadcast the one or more low-power wireless signals
through a directional antenna and said responding wireless
signal detecting module configured to detect at the wearable
computing device for reception of the one or more responding
wireless signals through the directional antenna comprises:

a low-power wireless signal broadcasting module config-
ured to broadcast the one or more low-power wireless
signals through a metamaterial antenna; and

a responding wireless signal detecting module configured
to detect at the wearable computing device for reception
of the one or more responding wireless signals through
the metamaterial antenna.
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7. The wearable computing device of claim 1, wherein said
nearby device sensing module configured to sense presence
of one or more electronic devices near the wearable comput-
ing device that are within a spatial pod surrounding the wear-
able computing device, the spatial pod surrounding the wear-
able computing device being a spatial volume that includes
the wearable computing device and being enclosed by an
enveloping boundary, where low-power wireless signals gen-
erated by the wearable computing device being discernible
over background noise within the enveloping boundary and
not discernible over background noise outside the enveloping
boundary comprises:

anearby device sensing module configured to sense within
the spatial pod surrounding the wearable computing
device presence of one or more other wearable comput-
ing devices.

8. The wearable computing device of claim 1, wherein said
nearby device sensing module configured to sense presence
of one or more electronic devices near the wearable comput-
ing device that are within a spatial pod surrounding the wear-
able computing device, the spatial pod surrounding the wear-
able computing device being a spatial volume that includes
the wearable computing device and being enclosed by an
enveloping boundary, where low-power wireless signals gen-
erated by the wearable computing device being discernible
over background noise within the enveloping boundary and
not discernible over background noise outside the enveloping
boundary comprises:

a nearby device sensing module configured to sense the
presence of the one or more electronic devices within the
spatial pod surrounding the wearable computing device,
the spatial pod of the wearable computing device being
a spatial volume that includes the wearable computing
device and being defined by an enveloping boundary,
where less than 0.7 milliwatt wireless signals generated
by the wearable computing device being discernible
over background noise within the enveloping boundary
and not discernible over background noise outside the
enveloping boundary.

9. The wearable computing device of claim 1, wherein said
functionally designed device ascertaining module configured
to ascertain which of the one or more electronic devices that
were sensed as being within the spatial pod of the wearable
computing device are at least designed to provide one or more
specific functionalities that are being sought by the wearable
computing device comprises:

a functionality querying module configured to query each
of'the one or more electronic devices to determine which
of'the one or more electronic devices provide the one or
more specific functionalities.

10. The wearable computing device of claim 9, wherein
said functionality querying module configured to query each
of the one or more electronic devices to determine which of
the one or more electronic devices provide the one or more
specific functionalities comprises:

a functionality querying module configured to query each
of'the one or more electronic devices to determine which
of the one or more electronic devices provide one or
more communication functionalities to communicate
beyond the spatial pod.

11. The wearable computing device of claim 9, wherein
said functionality querying module configured to query each
of the one or more electronic devices to determine which of
the one or more electronic devices provide the one or more
specific functionalities comprises:

a functionality querying module configured to query each
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of the one or more electronic devices provide one or
more global positioning system (GPS) functionalities.

12. The wearable computing device of claim 9, wherein
said functionality querying module configured to query each
of the one or more electronic devices to determine which of
the one or more electronic devices provide the one or more
specific functionalities comprises:

a functionality querying module configured to query each
of the one or more electronic devices to determine which
of the one or more electronic devices provide one or
more sensor functionalities.

13. The wearable computing device of claim 9, wherein
said functionality querying module configured to query each
of the one or more electronic devices to determine which of
the one or more electronic devices provide the one or more
specific functionalities comprises:

a functionality querying module configured to query each
of the one or more electronic devices to determine which
of the one or more electronic devices provide access to
one or more specific applications.

14. The wearable computing device of claim 13, wherein
said functionality querying module configured to query each
of the one or more electronic devices to determine which of
the one or more electronic devices provide access to one or
more specific applications comprises:

a functionality querying module configured to query each
of the one or more electronic devices to determine which
of the one or more electronic devices provide access to
one or more communication applications.

15. The wearable computing device of claim 9, wherein
said functionality querying module configured to query each
of the one or more electronic devices to determine which of
the one or more electronic devices provide the one or more
specific functionalities comprises:

a functionality querying module configured to query each
of the one or more electronic devices to determine when
will the one or more specific functionalities become
available for usage by the wearable computing device.

16. The wearable computing device of claim 1, wherein
said functionally designed device ascertaining module con-
figured to ascertain which of the one or more electronic
devices that were sensed as being within the spatial pod of the
wearable computing device are at least designed to provide
one or more specific functionalities that are being sought by
the wearable computing device comprises:

a functionally designed device ascertaining module con-
figured to ascertain that a plurality of electronic devices
that were detected as being within the spatial pod of the
wearable computing device are designed to provide at
least one common functionality.

17. The wearable computing device of claim 16, wherein
said functionally designed device ascertaining module con-
figured to ascertain that a plurality of electronic devices that
were detected as being within the spatial pod of the wearable
computing device are designed to provide at least one com-
mon functionality comprises:

a device designating module configured to designate at
least one of the plurality of electronic devices for pro-
viding the at least one common functionality.

18. The wearable computing device of claim 17, wherein
said device designating module configured to designate at
least one of the plurality of electronic devices for providing
the at least one common functionality comprises:

a device designating module including a nearest device
ascertaining module configured to designate at least one
of the plurality of electronic devices for providing the at
least one common functionality based, at least in part, on
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the nearest device ascertaining module ascertaining
which of the electronic devices is or are nearest to the
wearable computing device.

19. The wearable computing device of claim 17, wherein
said device designating module configured to designate at
least one of the plurality of electronic devices for providing
the at least one common functionality comprises:

adevice designating module including an earliest function-
ality providing device ascertaining module configured
to designate at least one of the plurality of electronic
devices for providing the at least one common function-
ality based, at least in part, on the earliest functionality
providing device ascertaining module ascertaining
which of the electronic devices provides earliest access
to the at least one common functionality.

20. The wearable computing device of claim 17, wherein
said device designating module configured to designate at
least one of the plurality of electronic devices for providing
the at least one common functionality comprises:

a device designating module including a supporting appli-
cation providing device ascertaining module configured
to designate at least one of the plurality of electronic
devices for providing the at least one common function-
ality based, at least in part, on the supporting application
providing device ascertaining module ascertaining
which ofthe electronic devices provides access to one or
more applications that supports the at least one common
functionality.

21. The wearable computing device of claim 1, wherein
said functionality obtaining module configured to obtain one
or more specific functionalities that are available through at
least one electronic device that was sensed by the nearby
device sensing module as being within the spatial pod of the
wearable computing device and that was ascertained by the
functionally designed device ascertaining module as provid-
ing the one or more specific functionalities comprises:

arequest/command relaying module configured to relay to
the at least one electronic device one or more requests or
one or more commands for at least accessing the one or
more specific functionalities available through the at
least one electronic device.

22. The wearable computing device of claim 1, wherein
said functionality obtaining module configured to obtain one
or more specific functionalities that are available through at
least one electronic device that was sensed by the nearby
device sensing module as being within the spatial pod of the
wearable computing device and that was ascertained by the
functionally designed device ascertaining module as provid-
ing the one or more specific functionalities comprises:

an input data relaying module configured to relay to the at
least one electronic device input data needed for execut-
ing the one or more specific functionalities available
through the at least one electronic device.

23. The wearable computing device of claim 1, wherein
said functionality obtaining module configured to obtain one
or more specific functionalities that are available through at
least one electronic device that was sensed by the nearby
device sensing module as being within the spatial pod of the
wearable computing device and that was ascertained by the
functionally designed device ascertaining module as provid-
ing the one or more specific functionalities comprises:

a functionality obtaining module configured to obtain
access to one or more communication networks beyond
the spatial pod.

24. The wearable computing device of claim 1, wherein

said functionality obtaining module configured to obtain one
or more specific functionalities that are available through at
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least one electronic device that was sensed by the nearby
device sensing module as being within the spatial pod of the
wearable computing device and that was ascertained by the
functionally designed device ascertaining module as provid-
ing the one or more specific functionalities comprises:

a functionality obtaining module configured to obtain at
least access to one or more sensors that are available
through the at least one electronic device.

25. The wearable computing device of claim 24, wherein
said functionality obtaining module configured to obtain at
least access to one or more sensors that are available through
the at least one electronic device comprises:

a functionality obtaining module configured to obtain at
least access to at least one global positioning system
(GPS) that is available through the at least one electronic
device.

26. The wearable computing device of claim 24, wherein
said functionality obtaining module configured to obtain at
least access to one or more sensors that are available through
the at least one electronic device comprises:

a functionality obtaining module configured to obtain at
least access to one or more visual sensors and/or one or
more audio sensors that are available through the at least
one electronic device.

27. The wearable computing device of claim 24, wherein
said functionality obtaining module configured to obtain at
least access to one or more sensors that are available through
the at least one electronic device comprises:

a functionality obtaining module configured to obtain at
least access to one or more movement sensors that are
available through the at least one electronic device.

28. The wearable computing device of claim 1, wherein
said functionality obtaining module configured to obtain one
or more specific functionalities that are available through at
least one electronic device that was sensed by the nearby
device sensing module as being within the spatial pod of the
wearable computing device and that was ascertained by the
functionally designed device ascertaining module as provid-
ing the one or more specific functionalities comprises:

a functionality obtaining module configured to obtain at
least access to one or more applications available
through the at least one electronic device.

29. The wearable computing device of claim 28, wherein
said functionality obtaining module configured to obtain at
least access to one or more applications available through the
at least one electronic device comprises:

a functionality obtaining module configured to obtain at
least access to one or more communication applications
available through the at least one electronic device.

30. The wearable computing device of claim 28, wherein
said functionality obtaining module configured to obtain at
least access to one or more applications available through the
at least one electronic device comprises:

a functionality obtaining module configured to obtain at
least access to one or more gaming applications avail-
able through the at least one electronic device.

31. The wearable computing device of claim 1, wherein
said functionality obtaining module configured to obtain one
or more specific functionalities that are available through at
least one electronic device that was sensed by the nearby
device sensing module as being within the spatial pod of the
wearable computing device and that was ascertained by the
functionally designed device ascertaining module as provid-
ing the one or more specific functionalities comprises:

a result obtaining module configured to obtain one or more

results of utilizing the one or more specific functional-
ities.
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32. The wearable computing device of claim 31, wherein
said result obtaining module configured to obtain one or more
results of utilizing the one or more specific functionalities
comprises:

aresult obtaining module configured to obtain global posi-
tioning system (GPS) data provided by a GPS of the at
least one electronic device that provides location infor-
mation of the at least one electronic device.

33. The wearable computing device of claim 31, wherein
said result obtaining module configured to obtain one or more
results of utilizing the one or more specific functionalities
comprises:

aresult obtaining module configured to obtain one or more
results of one or more sensing operations executed using
one or more visual and/or audio sensors of the at least
one electronic device.

34. The wearable computing device of claim 31, wherein
said result obtaining module configured to obtain one or more
results of utilizing the one or more specific functionalities
comprises:

aresult obtaining module configured to obtain one or more
results of one or more sensing operations executed using
one or more movement sensors of the at least one elec-
tronic device.

35. The wearable computing device of claim 31, wherein
said result obtaining module configured to obtain one or more
results of utilizing the one or more specific functionalities
comprises:

a result obtaining module configured to obtain data
obtained through one or more communication links pro-
vided through the at least one electronic device.

36. The wearable computing device of claim 31, wherein
said result obtaining module configured to obtain one or more
results of utilizing the one or more specific functionalities
comprises:

aresult obtaining module configured to obtain data indica-
tive of one or more hand or arm gestures of a user
wearing the wearable computing device and provided by
the at least one electronic device.

37. The wearable computing device of claim 1, further

comprising:

a device operating module configured to operate the wear-
able computing device based, at least in part, on data
received through the obtained one or more specific func-
tionalities.

38. The wearable computing device of claim 37, wherein
said device operating module configured to operate the wear-
able computing device based, at least in part, on data received
through the obtained one or more specific functionalities
comprises:

a GUI manipulating module configured to manipulate at
least one graphical user interface (GUI) that is being
presented by the wearable computing device, the modi-
fying being based, at least in part, on the data received
through the obtained one or more specific functional-
ities.

39. The wearable computing device of claim 37, wherein
said device operating module configured to operate the wear-
able computing device based, at least in part, on data received
through the obtained one or more specific functionalities
comprises:

a hand/arm gesture based operating module configured to
operate the wearable computing device based, at least in
part, on data that was received through the obtained one
or more specific functionalities and that is indicative of
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one or more hand or arm gestures of a user wearing the
wearable computing device.

40. The wearable computing device of claim 1, further

comprising:

an indicator providing module configured to provide one or
more indicators that indicate that the one or more spe-
cific functionalities have been obtained by the wearable
computing device, the one or more indicators being pre-
sented in response, at least in part, to the one or more
specific functionalities being obtained by the wearable
computing device.

41. An article of manufacture, comprising:

a non-transitory storage medium bearing:

one or more instructions for sensing presence of one or
more electronic devices near the wearable computing
device that are within a spatial pod surrounding the
wearable computing device, the spatial pod surrounding
the wearable computing device being a spatial volume
that includes the wearable computing device and being
enclosed by an enveloping boundary, where low-power
wireless signals generated by the wearable computing
device being discernible over background noise within
the enveloping boundary and not discernible over back-
ground noise outside the enveloping boundary;

one or more instructions for ascertaining which of the one
or more electronic devices that were sensed as being
within the spatial pod of the wearable computing device
are at least designed to provide one or more specific
functionalities that are being sought by the wearable
computing device; and

one or more instructions for obtaining one or more specific
functionalities that are available through at least one
electronic device that was sensed by the nearby device
sensing module as being within the spatial pod of the
wearable computing device and that was ascertained by
the functionally designed device ascertaining module as
providing the one or more specific functionalities.

42. A wearable computing device, comprising:

a nearby device sensing module configured to sense pres-
ence of one or more electronic devices near the wearable
computing device that are within a spatial pod surround-
ing the wearable computing device, the spatial pod sur-
rounding the wearable computing device being a spatial
volume that includes the wearable computing device and
being enclosed by an enveloping boundary, where low-
power wireless signals generated by the wearable com-
puting device being discernible over background noise
within the enveloping boundary and not discernible over
background noise outside the enveloping boundary;

a functionally designed device ascertaining module con-
figured to ascertain which of the one or more electronic
devices that were sensed as being within the spatial pod
ofthe wearable computing device are at least designed to
provide one or more specific functionalities that are
being sought by the wearable computing device;

functionality obtaining module configured to obtain one or
more specific functionalities that are available through at
least one electronic device that was sensed by the nearby
device sensing module as being within the spatial pod of
the wearable computing device and that was ascertained
by the functionally designed device ascertaining module
as providing the one or more specific functionalities; and

an antenna.



